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CHAPTER - I 


THE PROBLEM AND ITS SIGNIFICANCE 


INTRODUCTION j 

Piaget's theory of cognitive development has had a 
considerable influanca on our thinking about the education of 
young children for many years. It is felt that education is 
a very powerful tool in capturing the minds of man and shaping 
them in the direction that is safe and desirable. Piaget laid 
emphasis on learning, divergent thinking, learning from working, 
learning by discovery and creativity. His insistence on the 
importance of experience involving direct actions upon objects 
as a necessary precursor to concept formation and learning has 
lent support to thos who advocate an activity based environment 
for young children. 

According to Piaget, knowledge Is constructed both 
from the data of experience and from the data provided by the 
biological characteristics of the organism, The data of 
experience received through sensations and perceptions are 
incorporated into and integrated with existing structures in 
the mind through the action of intellBctual operations, Activity 
is the means by which growth of cognitive structures comes 
about and activity is the functioning of these structures. 
Activity nourishes the structures that guide the activity. 




Activity is the means and cultivation of structures, to the 
end. This means that knowledge is constructed in the rniivds 
of the individual by means of a self-regulatory mental 
mechanism. 

Development of the capacity to construct knowldge pro¬ 
ceeds by stages in the development of the individuals. Mental 
mechanism processes become functional only with the maturation 
of the individual. Experience may have the effect of accele¬ 
rating or delaying mental development but it will not alter 
its essential character. 

The origin of thought is not to be found in the data 
of sensation or perception but in actions, that is# in mental 
activity involving functions associated with preloglcal and 
logical operations. Operativity which may involve the use of 
sensary and perceptual data, leads to the construction of 
knowledge. 

The abilities to conserve fundamental qualities to 
classify, to hypothesis, to control variables and to exhibit 
proportional reasoning are of importance not only to Piagets 
model but also to the thinking expected in classrooms. Hence 
studies in which investigators have attempted to accelerate 
"the acquisition of these abilities by training are important 
both theoritically and practically. 




It appears that the research In cognitive development 
has yet to reach its peak and work stimulated by and address¬ 
ing itself to Piagetian questions will dominate the field. 

Besides replication and extension to a new task or materials 
and training studies, various applications of Piagetian notions 
to testing, educational practice, etc. are also gaining fre¬ 
quencies. With the increasing interest in application of 
Piagetian theory for curriculum design and evaluation, the use 
of piagetian formal operational tasks to quantify gains in 
intellectual development has and will continue to become more 
widespread. " ■ 

STATEMENT OF THE PROBLEM 1 

Experience with concrete materials motivates learning. 
Activity oriented classroom instructions promote the reasoning 
patterns and intellectual developments. So training in certain 
concepts and various scheme of thought should bring about an 
improvement in performance practically in every type of logical 
and infralogical operations. In other words is acceleration 
of intellectual development possible through training specifi¬ 
cally from concrete stage through a formal stage 7 In a broader 
sense the proposed study may be stated as *'THE EFFECT OF 
TRAINING ON CONTROLLED EXPERIMENTATION DURING ADOLESCENCE", 

PURPOSE OF THE STUDY t 

The purpose of the study is to investigate if training 
helps to accelerate the intellectual development, th3:ough 




4 


controlled experimentation, the groups being matched against 
intelligence, socio-economic status, age and grade. 

Another purpose is to see the difference in the 
performance of students of both the control and the experi¬ 
mental groups sex^wise, age-wise and grade-wise. 

lMPORTAtx:E OF THE STUDY t 

The practical contribution of the study can be assessed 
from the perspective of general educational practice, curri¬ 
culum building and specific teaching strategies. The trairv- 
ing techniques could be applied to acquire various scientific 
concepts. 

The significance rests upon the contribution to cognitive 
development theory as well as to educational practice, it is 
evident that no single type of training is equally effective 
for all kinds of problems, verbal and non-verbal procedures 
have different effect depending upon the class of problems or 
the subject area in a question. The effectiveness of training 
technique may ascertain whether the induced changes are truely 
inductive of cognitive re-organization, undoubtedly, the 
effectiveness of training is mutually dependent upon the 
developmental level of the child, the class of problem and the 
kinds of training techniques \wed. 

Brunner (1966) and Piaget (1971) have stressed that 
children are most likely to develop intellectually when they 
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are allowed to work with equipments. This study is important 
in the sense that it determines the responses of the children 
to an experimental environment. 

such technique can also provide valuable guidelines 
for the educators, a criteria for analysing the sequences In 
the curriculum units and assess teaching strategies related 
to the curriculum construction. 


SOME distinguishing featu hes of the study t 

The study attempts to tlnd out the eifeot of training 
on the intellectual development In a vider frame of reference. 
This study la different frcm the various studies gone through 
by the investigator in the following manner i 


1 , It uses matched groups. The pupils belonging to 
the controlled and the experimental group were 
matched ageinst age, grade, intelligence end aoclo. 

ec 0 nomic s t at us • 


Both edolescent boys end girls selected for the 
study varied over e vide age range from 11. to 15. 
intelliqence. 


3. The study classified Individual adolescent pupils 
at the three level of intellectual develcpment. 
namely, concrete, transitional and formal. 
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4. The study investigated the influence of training 
at each of the above mentioned levels of Intelle¬ 
ctual Development both within the age group and 
across the age group as well* 

5. It attempted to determine the personality charac¬ 
teristics of pupils who are favourably influenced 
by training. 

6. It attempted to determine the differences in 
mathematical structures of task and tests used 
through factor analysis. 

7. It rises different mode of presentation for the 
problems. 

8. The study used group testing method for pretest, 
training sessions and post test. 

9. It considers two schemes of thought for training. 

10. It uses stimulating problems prior to pre-test. 

DEFlNITIOMfS OF THE KEY TERMS USED i 

Piaget considers that certain processes underlie all 
learning whether in simple organisms or in human beings. The 
two essential processes are on the one hand adaptation to the 
environment and on the other, organization of expediences by 
means of actions arfi perceptions, memory and other kinds of 
cognitive activities. A simple organism's adaptation is a 
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matter of living to satisfy elementary needs, and organization 
is rudimentary. The human child adapts to a succession of 
environment as he develops. 

Effect of * training* and acceleration of learning i 

Bxperimaits in which children are trained to acquire 
concepts from Piaget's stages have been the abiding theme in 
the cognitive development literature, for the last decade. 
According to Piaget the four factors necessary for intellectual 
development are i 

1) Maturation 

2) Concrete experience 

3) Social transmission 

4) self-regulation ^equilibrium) 

According to him, learning occurs only when two condi¬ 
tions are met. Firstly, the training treatment incorporates 
laws of spontaneous development. Second, the to be trained 
subjects already posses the to be learned concepts to some 
measurable extent. Some suggestions to find out whether 
accelerated learning has occured or not are - 

(a) what is the durability of the learning-? 

(b) what is the value in regard to generalization as 
well as transfer to related and unrelated 


structures ? 
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(c) what Is the difference In operational level or 
competence before and after the experience as 
judged by the availability of spontaneous 
operations ? 

■ 

The training study value resides in their contribution 

to theoritical and practical question, on the theoritical 

side, these studies concern themselves with the learning con- 

diti'Ons necessary for knowledge acquisition, the generaiiza- 

bility of these knowledge, and the basic modifiability of the 

• • 

organism at various developmental levels. The resultant 
changes in cognitive structure as a function of only certain 
training conditions, highlight the fact that modification 
appears to be the consequence of the interaction of the method 
of training, the content area involved and the developmental 
level of the particular child. 

Piaget (1964) has discussecl three criteria as vital in 
ascertaining whether a researcher has succeeded in teaching 
operational structures, (1) Durability of learning (2) oene- 
ralitation or transfer to related cogntive strategies (3) 
Piaget’s third criterion is best described in his own words - 
in the case of each learniing experience what was the opera¬ 
tional level of the subject before the experience and what 
more complex structure has this subject succeeded in learning t 
We must look at each specific learning experience from the 
point of view of the spontaneous operations which were present 




at the outset and the operational level which has been 
achieved after the learning experience (Piaget, 1964). 

Another criterion is formulated by Sroedslund (1961) 
as the resistance to extinction, in an experiment designed 
to induce conservation after training tended to extinguish 
their conservation behaviour when the examiner surreptitiously 
removed some clay from one of the two objects, whereas another 
group of children who were operational on conservation sponta¬ 
neously tended to resist extinction. 

The success of a training might depend upon (a) child's 
level of development at the beginning of training (b) the 
training method employed (c) the particular tas)t used (d) 
amount of training (e) the criteria used to evaluate success, 

under certain conditions, an acceleration of cognitive 
development would be possible if the training procedures some¬ 
what resembled the kinds of situations in which progress takes 
place outside an experimental set up. Training procedures 
should take into account the fact that new structuces are 
formed through the integration and co-ordination of already 
existing schemata (pre-concepts). Training procedure should 
steer the subject in the right direction even if this results 
temporarily in incorrect reasoning, variations are, however, 
possible and it is certainly not true that for each acquisi¬ 
tion there is only one predetermined construction process. 
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Thus training methods, the subject’s creative capacities 
are encouraged rather than suppressed, 

m order to detect learning there has to be a noticeable 
improvement as a function of learning. What is meant by 
improvement is the 'criterion problem', which is the source of 
continuous debate between the Genevan and the non-Genevan 
researches. According to Genevan investigators# only accep¬ 
table improvement consists of general advances on several 
dependent variables, to have gained through training a subject 
must j (a) give correct answers on a repetition of the pretest 
for that concept; (b) give correct answers on a test for that 
concept that uses different stimuli than the pretest; (c) give 
logically acceptable explanations for the answers on (a) and 
(b); (d) pass a test for atleast one other similar type task 
and (e) continue to meet criteria (a) and (b) several days 
after training. Tbe non-Genevan investigators point out that 
(a), (b) and (c) are more than sufficient evidences to prove 
that learning has occured. 

Training is closely associated with the acceleration 
of cognitive development, in Piaget's theory cognitive develop¬ 
ment is a stage like process in which learning is always'sub¬ 
ject to the general constraints of the current development 
state"/ and consequently is believed to "vary very signifi¬ 
cantly as a function of the initial cognitive levels of the 
children". (Piaget, 715 ), 
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Each stage is characterized by its own unique set of 
mental structures, when they are in a given stage> children 
generate the concept associated with that stage from their 
mental structures in roughly the same manner that a mathema¬ 
tician generates theorems from previously given rules or 
inferences. Teaching children to acquire such concepts is 
described as teaching them how to apply their mental structures 
to new content, unless the structures appropriate to a given 
concept are already present# learning cannot operate, to induce 
the concept# if a child's current stage is several steps 
below the one at which a given concept spontaneously emerges# 
then training the concept Is 'completely useless* because the 
relevant structures are absent. But if a child is at or only 
slightly below the correct stage, the relevant structures will 
be present and learning may take place. 

According to Hermina Sinclair development is always the 
result of interaction. The subject himself is the mainspring 
of his development# in that it is hla own activity in environ¬ 
ment or his own reaction to the environmental actions that 
make progress. Learning is dependent on development not only 
in the sense that certain things can be learned only at certain 
levels of development but also in the sense that in learning# 
that is# in situations specifically constructed so that the 
suiarject has active encounters with environment the same 
mechanisms as in development are at work to make for progress# 
and if there is progress the same structure results* 
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The fact that in different cultures and sub-cultures 
the same line of development is found although acquisition 
ages vary according to whether or not the child is exposed 
to a stimulating social envlrontnert: shows that environment 
can accelerate or retard development# but only rarely can 
it change its course. 

Besides environment there are other factors which play 
a prominent role in the acceleration of cognitive development. 
In the words of inhelder ^ acceleration’of cognitive 
development "could only occur if the training procedures in 
some way resembled the Itind of situation in which progress 

I 

takes place outside an experimental set up", that is# the 
training study must present the subject with experience which 
optionally map into his currant structures at a point where 
the subject recognises restructuring to be necessary. The 
experience would demand action from the subject and the 
requisite action would be located in the general and sponta¬ 
neous trends of Intellectual growth* 

To establish that development has actually taken place, 
a set of criteria is necessary for Judging the outcomes of 
the interventions, to check the cognitive growth the subjects 
post training behaviour must show real "comprehension" and 
complete understanding. ?or this the design of post tests 
should show - 
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1. That new acquisitions are manifested by the 
deployment of developmentally more mature Judgements 
supported by appropriate explanations, 

2. That these Judgements should be durable. 

3. That acquired operations should generalise to 
materials not used in the training study. 

4. That operations implicit in the trained operations 
are available. 

5. That newly acquired operations be resistant to 
experimental extinction (Brown and Desforgas, 145), 

Can the mental structures be accelerated or not is a 
very dubious question. In regard to this nature many psycho¬ 
logist have given their views. Let us begin with the Genevan 
viewpoint. Aocordii^ to Jean Piaget intellectual development 
takes place in four stages, its prominent distinguishing 
characteristics being aptitude, variation and specialiaation 
etc. when the period of learning is quite large it is not 
sensible to accelerate learning. This viewpoint cannot toe 
accepted because tested evidence is pouring in which shows 
that concrete reasoning is present even among those who are 
about to leave adolescence far behind* It is found to come 
true even in our country where majority of children either do 
not go to school, go to school but do not stay theta, or go to 
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school but do not show improved thinking characteristic of 
that age. For either category, knowledge about accelerated 
thinking is briefly desirable, whereas his work is silent on 
this. He does not offer suggestions which show whether acce¬ 
lerated thinking has occured or not. 

According to Vygotskey instruction precedes development. 

He analyses intellectural development as a function of instruc¬ 
tion explicitly. For him concepts do not exist in isolation. 

Each concept is a measure of "generality" and they interact 
with each other. Each concept throws light on lower concepts. 
Further he distinguishes between many types of concepts, namely, 
everyday concepts (spontaneous) that develop in opposite 
direction hut it is the instruction which is the main source 
of child's ideas which corrects, informs and develops his 
knowledge. Instruction is not something external but is seen 
to be integrated closely with development. So planned instru¬ 
ction can accelerate mental development (cognitive functions). 

Z.P, Diene justifies himself by distinguishing between 
the constructive thinkers and the analytic thinker. The for¬ 
mer takes an overall view of the goal, works intuitively 
towards it, does not concern himself with the details in the 
beginning but may. attend to them later on, such children are 
at the concrete stage of mental development. The analytic 
thinker progresses towards the vague goal initially consciously 
step by step as demanded by the logical requirements within 




the system. Children at the formal stage of development 
exhibit analytic thinking. He emphasizes that majority of 
children need a lot of constructive activities before they 
can develop analytic understanding. 

J, Bruner, Benjamin, Bloom and J. McHund believe that 
advances in knowledge takes place when assumptions underlying 
thought processes are questioned. They state that an indivi¬ 
dual's achievement in life depends very largely on what he 
has been helped to learn before the age of four, for that is 
when human Intelligence grows most rapidly and the roots of 
intellectual curiosity are laid. 

wall has drawn attention of the teachers to distinguish 
between the logical structures of a subject, process or tech¬ 
nique and the psychological mode in which it is taughti If a 
teacher presents a notice, operation or technique concretely 
which is found of interest and immediate value by the child, 
it is quite possible for the child to acquire it at an earlier 
age than those concepts which are unrelated to his interests 
and presented in a symbolic abstract or generalized way. The 
reason offered for this is that even content remaining more 
or less the same, the underlying psychological processes are 
entirely different. 

J,C* wallce summarizes the conceptual development - "a 
definitive answer to the question of the nature of the rela¬ 
tionship between the process evoked by training sequences and 




IG 


those which figure in 'normal* development is still a conside¬ 
rable way off. Taken in conjunction with the only slightly 
more clear evidence on the question of the authenticity of 
the changes in performance produced by training, this assess¬ 
ment supports the conclusions that the case against the educa¬ 
tional utility of acceleration studies remain to be proved. In 
the interim, their potential practical contribution in the 
search for methods sufficient to produce the attainment of 
particular landmarks in cognitive development appears to mark 
the continuation of acceleration studies worthvhile. 

So, if learning is to be effective then it should be in 
accordance vith the laws of spontaneous cognitive development 
identified in Piaget's original cross-sectional studies of the 
to be learnt concepts, Sinclair says that "The subject himself 
is the mainspring of his development, in that, it is his own 
activity on the environment or his own active reactions that 
make progress". The best procedure for training Piagetlan 
concepts are those which imitate processes operating in every¬ 
day life, inhelder, "in terms of successful training prodecure 
the more active a subject is the more successful his learning 
is likely to be," 

Piaget appears reluctant to make any recommendation 
to teachers or parents on how to accelerate mental growth and 
the result of training experiments seem too complex to justify 
easy generalisations. Numerous inferences have been put 
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forward by educational psychologists but these are without 
miich experimental support, children do not build up more 
advanced concepts jiist by being told. They have to discover 
them through their own activity, preferably in collaboration 
with pears. The acquisition of a new structure or stage 
depends on matching the environmental stimulation or new 
experience to already available structures, that is, new 
experiences should be in advance, but not too much in advance, 
of the present stage. In addition, the greater the variety 
of stimulation and practice, the better stabilized a structure 
becomes and the more transferable it is to other similar 
situations. This is the essence of the accomodation process. 
Reliance on verbal instruction is particularly to be depricat- 
ed, since children can readily acquire and regurgitate, verbal 
or number concepts and rote skills without understanding them 
or realizing their transferability to other problems. The 
building up of affective structures and logical thinking is 
primarily perceptual and practical, and-verbal representation 
of ideas is secondary, However, such representation facili¬ 
tates rapid thinking, and thought and language become increas¬ 
ingly interdependent among older children and adults, 

A number of experiments have also been carried out to 
investigate whether children's level or reasoning can be 
raised from one stage to the next. (Modgil, 1974). The 
outcome of these studies has generally been to demonstrate 
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that higher levels of reasoning can be achieved viith respect 
to specific tasks, but that the extent of generalization is 
limited. Within the context of piagetian research, the issue 
has been related to the question about the extent of maturationai 
determinants of development, where generalization of effect 
of training has been found, it has been hypothesized that the 
individuals concerned were, in any case, on the verge of tran¬ 
sition to the next level or reasoning. Clearly such an argu¬ 
ment can begin to be circular. 

Bryant (197 4) has suggested that, in some respects, the 
problematic aspects of the task used to assess, Piaget's 
level of reasoning reflect the amount of information available 
to the child, rather than his capacity to make rational use 
of the information. 

Some conditions of upward stage ch^e i ‘ 

The acceleration of thought is said to have taken place 
only if there is seen a change from the lower stage of intelle¬ 
ctual development to the higher one. The conditions for the 
change is seen as follows t 

1) A predisposition for change, characterized by 

"stage mixture". How far stage mixture may itself 
be facilitated, and how far it has to be regarded 
as a readiness factor, is not known at present. 



2 ) 



Presentation* in some involving format of views 
incorporating a structure roughly one stage above 
that already existing in each subject. 

3) Home environment - post convential parents tend to 
have post convential children. It is not known how 
far this is explicable in terras of flexible parental 
control, 

4) Different transitions have different conditions of 
optional change, such conditions reflect the in¬ 
herent structure of the particular transition. 
Transition to post conventionality require opportu* 
nlties for the exercise for the autonomy*, 

5) in general* the charnge process is highly complex 
and appears to be triggered by different combine- 
tions of events in different individuals* 

Molescent Thinking i General characteristics i 

The question that arises is about the experimental 
thinking of adolescence in situations which impel them towards 
both actions and thought at the time, from the standpoint of 
logical structures. This work seems to imply that the think¬ 
ing of the adolescent differ radically from that of a child* 
The child develops concrete operations and carries them out 
on classes, relations or numbers. But their structure never 
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goes beyond the level of elementary logical groupings or 
additive and multiplicative numerical groups. During the 
concrete stage, he comes to utilize both the complementary 
forms of reversibility (inversion for classed# and "numbers, 
and reciprocity for relations) but he never integrates them 
into a single total system found in formal logic, in contrast, 
the adolescent superimposes proportional logic on the logic of 
classes and relations. Thus, he gradually structures a formal 
mechanism reaching an equilibrium point at about 14-15 years, 
which is based on both the lattice structure and the group of 
four transformations. This new integration allows him to 
bring Inversion and reciprocity together into a single whole, 
As a result, he comas to control not only hypotbetico-daduc- 
tlve reasoning and experimental proof based on the variation 
of a single factor with the other held constant (all other 
things being equal) but also a number of operational schemata 
■which he will use repeatedly in experimental and logic mathe¬ 
matical thinking, But there is more of thinking than logic. 
The structural transformation is like a centra from which 
radiate the various more visible modifications of thinking 
taking place in adolescence. 

The appearance of formal thought is a manifestation of 
cerebral transformations due to the maturation of the various 
systems and these changes do have a relation with puberty. 

The lattice and group structure are probably isomorphic with 
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neurological structures and are certainly isomorphic with the 
structures of the mechanical models devised by cybernetics in 
imitation of the brain* it seems that the development of 
formal structures in adolescence is linked to maturation of 
cerebral structures. The exact linkage is far from simple 
since the organization of formal structures must depend on the 
social milieu as well. Moreover, the history of formal struc¬ 
tures is linked to the evolution of cultural and collective 
representations as well as their ontogenetic history. The 
Greek adults became aware of some of these structures in their 
logical and mathematical reflections. Thus the age of 11-12 
years may be beyond the neurological factors, a product of a 
progressive acceleration of individual development under the 
influence of education and perhaps nothing stands in the way 
of a further reduction of the average age in a more or less 
distant future. 

Hence, far from being a source of fully elaborated 
"innate ideas" the maturation of the nervous systam^can do 
more than determine the totality of possibilities and impos¬ 
sibilities at a given stage, A particular social environment 
remains indispersable for the realization of those possibilities. 
If follows that their realization can be accelerated or retard¬ 
ed as a function of cultural and educational conditions. This 
is why the growth of formal thirtklng as well as the age at 
which the individual starts to assume adult roles - remains 
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dependent on social as much as and more than on neurological 
factors, 

psychological facts, reject this hypothesis of complete 
social determinism. Society does not act on growing indivi¬ 
duals simply by external pressure arvi the individual is not, 
in relation to the social any more than to the physical envi¬ 
ronment, a simple tabularasa on which social constraint 
imprints readymade knowledge for if the social milieu is .. 
really to influence Individual brains, they have to be in a 
state of readiness to assimilate its contributions. So we 
come back to the need for some degree of maturation of indi¬ 
vidual cerebral mechanisms. 

Two observations arise out of this circular process 
which characterizes all exchange between the nervous systems 
and society. The first is that the formal structures are 
neither innate a priori forma of intelligence which are 
inscribed in advance in the nervous system* nor are they 
collective representations which exist ready-made outside and 
above the individual, instead they are forms of equilibrium 
which gradually settle on the systems of exchanges between 
individuals and the physical milieu and on the system of 
exchanges between individuals themselves. 

The adolescent is the individual who commits himself 
to possibilities - his commitment begins in real life situa- 




tions. In other words, the adolescent is the individual who 
begins to build "systems'* or "theories" in the largest sense 
of the terms. 

The child does not build systems. His spontaneous 
thinking may be more or less systematic at first only to a 
small degree, later much more so, but it is the observer who 
sees the system from outside while the child is not aware of 
it since he never thinks about his own thought. The child 
has no powers of refieotion, i.e,» no second order thoughts 
which deal critically with his own thinking. Ho theory can be 
built without such reflections* 

In contrast, the adolescence is able to analyse his own 
thinking and construct theories. One fact that these theories 
are over simplified awkward and usually contain very little 
originality is besides the point from the functional standpoint 
his systems are significant in that they furnish the cognitive . 
and evaluative bases for the assumption of i;ples,without 

mentioning a life programme and projects for change. 

To explain the adolescent's new capacity to orient 
himself towards what is abstract and not immediately present 
is the nwst direct and moreover the simplest manifestation of 
formal thinking. Formal thinking is both thinking about thought 
ar^ a reversal of relations between what is real and what is 
possible. There are two characteristics in the abstract 




language appropriate to the analysis of reasoning. The adole¬ 
scent's theory construction shows both that he has become 
capable of reflectisre thinking and that his thought makes it 
possible for him to escape the concrete present towards the 
realm of the abstract and the possible. This does not mean 
that formal structures are first organised by themsleves and 
are later applied as adaptive instruments where they prove 
individually or socially useful. The two processes - struc¬ 
tural development and everyday application - both belong to 
the same reality and it is because formal thinking plays a 
fundamental role from the functional standpoint that it can 
attain its general and logical structure* Logic is not iso¬ 
lated from life, it is no more than the expression of opera¬ 
tional coordinations essential to action. 

The principal intellectual characteristics of adole¬ 
scence stem directly or indirectly from the development of 
formal structures, Thxis, the latter is the most important 
event in the thinking found in this period, As far the 
affective innovations found at the same »ge, as usual, we find 
that they are parallel to intellectual transformatvions, since 
affectivity can be considered as the eiiergetic force of be¬ 
haviour whereas its structure defines cognitive functions. 

The chief characteristics of adolescent thinking from conccete 
thinking is as follows t 




Real Versus Possible t 


Piaget has argued convincingly that adolescents and 
adults tend to differ from children in the way they conveive 
the relation between 'the Real* and 'the Possible', The 
elementary school child is earthbound, concrete, practical 
minded sort of problem solving approach, one that persistently 
fixates on the perceptible and inferable reality right there 
in front of him. His conceptual approach is definitely not 
unintelligent, much, less notv-symboiic and it certainly generates 
solution, attempts that are far more rational and task relevant 
than anything the preoperational child ever produced. It does, 
however,hug the ground of detected empirical reality rather 
closely and speculations about other posSibilities,i,e., about 
other potantial as yet undetected realities, occur only with 
difficulty and as a last resort. 

An adolescent and adult is more likely than an elemen* 
tary school child, to approach problem quite the othSr way 
round, at least when operating at the top of hia or her 
capacity. The child usually begins with reality and moves 
reluctantly, if at all to possibility, in contrast the adole¬ 
scent or adult is more apt to begin with possibility and only 
subsequently proceed to reality. That is he may examine the 
problem situation carefully and try to determine what all 
the possible solutions or states of affairs might be, and 
then systematically try to discover which of these is in fact. 




the real one in the present case. For the concrete operational 
thinker, the realm of aostract possibility is seen as an 
uncertain and only occasional extension of the safer and surer 
realm of palpable reality. For the formal operational thinker, 
on the other hand, reality is seen as that particular portion 
of the much wider world of possibility which.happens to exist 
or hold true in a given problem situation. Possibility is 
subordinated to reality in the former case, whereas reality 
is subordinated to possibility in the latter case. 

Empiric0*1nductlve versus Hypothetical Deductive » 

This subordination of the real to the possible express¬ 
es itself in a characteristic method of solving problems. The 
formal operational thinker inspects the problem data, hypo¬ 
thesises that such and such a theory or explanation might be 
the correct one, deduce frcwi it that so and so empirical 
phenomena ought logically to occur or not occur in reality 
and then teats his theory by seeing if these predicted pheno¬ 
mena do in fact occur. Because of its heavy trade in hypo¬ 
theses and logical deduction from hypotheses, it is also 
called hypothetic deducti^m reasoning and it contrasts sharply 
with the much more non-theoritical and non-speculatlve empirlco 
inductive reasoning of concrete operational thinkers* 

This kind of thinking beings with the possible rather 
than the real in two senses. First, the subject's initial 
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theory is only one of a number of possible one that he miqht 
have concorded. it is itself a possibility rather than a 
reality and it is also only one possibility among many. 

Second, the ’•empirical reality** predicted by or deduced from 
his initial theory is itself only a possibility, and also 
only one possibility among many. Actual, concrete reality 
only enters the scene when the subject tries to verify his 
theory by looking for the •'reality** it has predicted. If it 
is not found, new theories and new theory derived realities 
will be invented, ar^ thus the sampling of possibilities 
continue. These theories and theory derived realities ere 
purely conceptual entities. They are complex objects of 
thought constructed by a mature, abstract reasoner on the 
basis of a careful analysis of the problem situation; they 
are not mere representations of the perceived situation itself, 

Intrapropo&itional versus interproposltional » 

The child of elementary school age can construct mental, 
symoolic representations of concrete reality and can also 
evaluate their empirical validity under many circumstances, 
for example, if there are some objects in two rows and the 
object in one row is spread out, he can conclude that the 
nirnber of objects is still the same. Although the term 
•'propositional'* is often applied to foxmal*.operational reason¬ 
ing to distinguish it from the concrete-operational type, 
middle childhood subjects can indeed produce, comprehenad and 
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verify propositions. There is, however, an important difference 
between the two in the way they deal with propositions. The 
child considers them singly in Isolation from one another, 
testing each in its turn against the relevant empirical data* 
Since what is confirmed or unconfirmed in each case is but a 
single claim about the external world. Piaget calls concrete 
operational thinking “intrapropositional”, i,e., thinking 
within the confines of single proposition, while a fojcmal 
operational thinker also naturally test individual proposi¬ 
tions against reality, he does something more that lends a 
very special quality to his reasoning. He reasons about the 
logical relations that hold among two or more propositions, 
a more subtle and abstract form of reasoning which Piaget 
terms "interpropositional*. The less Thature mind looks only 
to the factual relations to which it refers; the more mature 
mind looks also or instead to the logical relation between 
one proposition and another. The individuals initial theory 
asserts { "proposes" ) that the logical relation called 
“conjunction'* holds between three propositions, that is, he 
establishes a logical relation between two sets of propositions, 
the constituent propositions of each of which he has already 
knitted together by logical connectives. This is certainly 
"intrapropositional" thinking in the fullest sense, 

why this kind of reasoning is also called "formal" 

To reason that one proposition "logically implies" (contradicts 
etc.) another is fundamentally to reason about the realtion 
between a pair of statements# not about any impirical 




phanomenii to which these statements might refer. The state¬ 
ments in questions may not be factually correct assertions 
about the real objects and events in the first place; or 
indeed they may not even refer to anything at all, real or 
imaginary. The formal reasoner knows that the experimenter 
is asking about the logical truths or falsity of pairs of 
statements as a joint function of what they state (affirmation 
or negation) and how they are logically linked (conjunction, 
disjunction); his asking anything about the colour of chips. 

The second of the two hypothetical hypothetice-deductive 
reasoners illustrate a closely related insight# namely# that 
one does not have to believe something is either true or just# 
in order to argue for it (although it sure helps). Formal 
operational thinker understands that logical arguments have 
a disembodied and passionless life of their own# at least in 
principle. concrete<-opcrational thinkers have enough trouOole 
seeing what logically follows from credible premises# let 
alone from premises that actually contradict one*8 knowledge# 
belief# or value. 

Finally# formal-operational reasoning is an abstract# 
derivative-type of mentation by virtue of its Interproposi- 
tional nature# in that it entails thinking about propositions 
rather than about reality directly. As Piaget puts it# con¬ 
crete operations are "first degree" operations that deal with 
the real objects ana events, formal operations are "second 
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degree" operations that deal with the propositions or state¬ 
ments produced by the first degree, concrete ones* .Another 
way to conceptualize it is to say that formal operations 
constitute a kind of "metathinking", i.e., thinking about 
thinking itself rather than about objects of thinking. Child¬ 
ren certainly are not wholly Incapable of this and other forms 
of "metacognition" e.g., thinking aoout other psychological 
processes such as language, perception, and memory (Piavell 
and Wellman, 1976? Kreatzer, Leonard, and Plavell, 1975).They 
are not as able to engage in it as adolescents and adults. 

Combinations and Permutations t 

one difference between concrete-operational and formal- 
operational reasons that Piaget makes much of is the lstter‘s 
superior ability to make a systematic combinatorial analysis 
of a set of elements (variables# propositions or whatever). 

That is the mature thinker is more likely able to construct 
a systematic# sfflclant method for generating all the possible 
combinations (and also permutations) of a set of elements. His 
ability to be correspondingly planned and orderly about 
generating all possible permutations could be tested by seeing 
how he sets about trying to generate all the different license 
numbers that can be made up from rearrangements of the numbers 
1# 2# 3 and 4 (Leakow and Smock# 1970r Martorano, 197 4; Neimark 
197 S b). 
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Piagtit believes that the ability to generate all possi¬ 
ble cocabinations^ in particular^ Is especially important in 
solving scientific# control of variable type problems (e*g*, 
inhelder and Piaget# 1950, Chap,7), The reason is that the 
solver has to determine exactly the results, if he had m 
systematic method of generating all possible combinations# he 
might fail to think of some and would therefore#fail to test 
their effects. 

Inversion and compensation * 

Another adolescent adult cognitive achievement empha¬ 
sized oy Piaget is the aoility to integrate the two forms of 
reversible thinking - inversion and compensation (or recipro¬ 
cal# as the latter is so often called). 

Piaget believes that the middle childhood subject is 
largely limited to use the Inversion form of reservibillty in 
certain task situations and the compensation reciprocal form 
in different ones.. in contrast# the adolescent and adult can 
apply thorn both to the same problem, and more importantly# can 
also appreciate the dynamic structure or system that they and 
their two opposite U,e.# direct) operations jointly constitute* 
m the balance problem and in number of others# there are two 
distirct ways to produce an effect and also two distinct ways 
to counteract it* Inversion and compensatlon-recipjrocal opera¬ 
tions figure very important in Piaget's mathematical-logical 
theoritical models of concrete operational thought# The dya- 
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namic system which they and their opposite constitute together 
with the earlier mentioned combinatdrial system and some 
propositional logici play a similarly crucial role in this 
theorttical model of formal operational thought (Piavell,1963# 
Chapts. 5 and 6), 

infomation processing strategies j 

This category of development changes has considerably 
overlap with the preceeding ones and also is very difficult 
to characterise in a simple and precise way (memark# 197^ 

1975a). When adolescents and adults attempt to deal with 
proDlems or tasks of a wide variety of types, they are general¬ 
ly apt to be more planful. strategic and efficient than children 
in their organisation and manipulations of the availaole infor¬ 
mation, The difference between older and younger individuals 
is not by any means absolute and naturally vary with the 
problems and individuals considered. There is an important 
trend here# nevertheless. This trend is very apparent in the 
more flexiblsi task-adaptive way older subjects deploy their 
attentions# organize the task data for easier learning and 
better subsequent recall, and otherwise deal effectively with 
the situation. With respect to "problem solving* in the 
narrow and more traditional sense. It is essential to watch 
how individuals of different development levels attempt to 
solve "Twenty Ouestion" type problems when asked to do so as 
efficiently as possible# i*e,. using the least possible 




33 


questions, (Bruner# Olver and Greenfield# 1966; Nelson and 
Earl, 197 3), Adolescents and adults are more likely than 
children to adopt a systematic question-askinq strategy that 
is very efficient, and also very '•strategic** in its abstract 
circumlocutions clearly planful quality. This strategy con¬ 
sists in asking a series of increasingly constraining catego¬ 
rical questions, with each subsequent question carefully 
selected on the basis of the yes or no answer given to its 
predecessor. 

Consolidation and Solidification i 

It certainly seems reasonable to assume that the sensory 
motor skills and knowledge acquired during infancy become 
further consolidated and solidified during the post infancy 
years. It seems equally plausible that the same thing may 
happen to middle childhood cognitive acquisition. The attain¬ 
ments become “further conslidated and solidified'* during 

A 

adolescence and early childhood# might mean that they are 
progressively integrated into more and larger networks or 
structures of knowledge, thereby becoming related to an ever 
greater number of other concepts, beliefs, skills, etc. It 
might also mean that, should the adolescent or adult have 
occasion to think about something that had originally been 
acquired during middle childhood, he now would be capable of 
thinking about it in a formal operational as well as a con#- 
crete operational way. The outcome might be for instance, 
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ne\4 and deeper justifications for a belief that had earlier 
been more minimally justified, if ever explicitly rationalized 
at all* 


These two interpretations of “further consolidated and 
solidified** are not really very different. Under both inter¬ 
pretations, a concrete operational attainment is presumed to 
undergo some sort of change in its relation to the rest of the 
cognitive system, it does so because the rest of the cognitive 
system - it's "internal environment" so to speak, has itself 
undergone developmental change as the individual approaches 
intellectual maturity. Since concrete operational attainments 
will continue to be useful and valid adaptions to reality in 
adulthood as in childhood, we may assume that the above men¬ 
tioned change in relation does indeed have a consolidating ana 
solidifying effect on them. Additional maturation and 
experience should fix them more firmly in the subjects cogni¬ 
tive system and consequently should fl»ke them more resistant 
than they initially were to any attempt to alter or extinguish 
them. 

Concrete operational Thinking t 

at 

The stage of concrete operations begins^about the age 
of 7 or 8 (Piaget and inhelder, 1969). Operations are essen¬ 
tially groupings of schemes. They are called operations when 
the grouping have special interrelationship. 




The Origin of concrete Logic j 


Piaget believes such operational principles grow out 
of the individual's own actions and experiences. During the 
course of many experiences, a child develops certain basic 
rules of thinking logically. One such rule is that an idea 
can be the same in different forms. 

principles of concrete Logic * 

There are four principles that Piaget believes to 
characterize operational thought. Before systems of actions 
carried out in the mind (i.e,, systems of operations) can be 
stableI they must according to Piaget# have certain properties; 
unless these are present# thought will show inconsitenoies. 

These properties are t- 

1) closure I Any two operations can be combined to 

form a third operation, e.g.# all boys 
and all girls equal all children. 

2) Reversibility t For operation there is an 

opposite operation which cancels It# 
e.g,# all hoys plus all girls equal 
all children, but all children except 
all boys equal all girls, 

3) AssociativitY i When three operations are combined 

it does not matter which two are combined 
first or the same goal can be reached 
by different routes# e.g.# all adults 
plus all boys and girls equal all boys 
plus all girls and adults. 
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4) Identity t This is a null operation and is per¬ 
formed when any operation is comh<ined 
with its opposite# e.g*# all human 
beings except all those who are human 
beings equal no body. 

Controlled Experimentation i 

Inhelder and Piaget contend that the ability to pro¬ 
perly control variables develops during the stage of formal 
operations because it requires an ability to form combinations 
and use proportional logic. For correctly controlling varieK 
bles# one should be able to use the mental schemata of "all 
things being equal'* in other words a test of ‘understanding* 
of the logic necessity for keeping all factors const-ant except 
the one whose effect the child was attempting to answer. The 
ability to control variables# to keep all but one variable the 
same so the effect of the variables that is changed can be 
investigated is relevant to many everyday decisions. 

The procedure of controlled experimentation unifies 
those attitudes and actions that permit one to critically 
judge and direct experiences, rather than be led by it. hs 
an ideal for the controlled experimentation#Ci.e*# valid 
comparison# fair test, empirical varificttion) serves not 
only in physical science but in all endeavour where hypotheses 
and evidence are to be evaluated. Devery and Piaget have 
accorded special status to the notion of empirical verifica¬ 
tion while contemporary educators are concerned with the 
process of attainment of this procedure. 
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Numerous investigators (using Piaget's formal stage 
criteria) have found that the procedure is laclting in about 
5054 of the adult population. Moreover^ Piaget's evidence and 
his theor!|f lead to the conclusion that a proper notion of 
verification or proof is beyond the logical competence of the 
majority of people prior to about 14-15 years, increasingly 
so at younger ages. Since Piaget holds that maturational 
factors constraint the pace of intellectual development, it 
is viidely conjectured that short tern teaching can do little 
to substantially faster his development. 

Contrary to what Piaget leads many to expect, there 
exists among elementary school pupils a sound intuitive under¬ 
standing of a fair test, However, this limited intuition does 
not usually develop spontaneously into a clear generally appli¬ 
cable procedure as witnessed by the numerous studies of adole¬ 
scents and adults. By attempting to teach the procedure of a 
controlled exoerlmentation it is hoped to discover obstacles 
to attaijiment and ways to overcome them, 

in the present study two schemes of thoughts have been 
chosen for pre-test and post-test. They are the separation of 
variable and the exclusion of variable. These two schemes of 
thought follow the criteria of controlled experimentation laid 
down by Piaget, The former scheme of thought involves the 
strategy of experimenting with one vital variable by keeping 
other variables constant or in other words, using 'all the 
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variables constant but one' technique. The latter scheme of 
thought involves the isolating strategy that is one by one 
the irrelevant variables are excluded. For the excluding 
technique again, controlled experimentation plays its role. 

That is, all the possible variables are controlled by keeping 
all but one variable constant. This controlling helps the 
student to pick up and point out the causative variable. Thus, 
separating it from the irrelevant one. 

yiature of Experimental Control Used Outside 
the Experiment to Prepare the Matched Groups t 

This study proposes to determine the effect of trelning 
on more or less a homogenous group. To bring about this, 
control outside the experiment vfas also taken into consideration, 
that is, matching the groups against Intelligence and socio- 
econotnlc status across age and grade. 

The word ’control' implies that the experimenter has 
a certain power over the conditions of his experiments, he 
is able to manipulate variables in an effort to arrive at a 
sound conclusion. In any controlled experimentation, there 
are two variables which are acting, namely, the independent 
variables and the extraneous variables. Extraneous variables 
are those that are operating in the experimental situation in 
addition to the independent variables. The extraneous varia¬ 
ble may affect the dependent variable so it must be regulated 
in such a way that It may not mask the effect of the indepen¬ 


dent variable 




Failimj to control extraneous variables result in a 
confounded experiment# i,e., if an extraneous variable is 
allovjed to operate in an uncontrolled manner, and the indepen¬ 
dent variables are confounded (the dependent variable, is not 
free from irrelevant influences). Confounding occures when 
there is an eattraneous variables that is systematically related 
to the independent variable and it may act on the dependent 
variable, hence the extraneous variable may affect-the 
dependent variable scores of one group but not the other. If 
confounding is present, then any change that occures in the 
dependent variable cannot be ascribed to the Independent varia»- 
ble. So, confounding occurs when an extraneous variable ia 
systematically related to the dependant variable and it might 
differentially affect the dependent variable sources of the 
two groups. 

Experimental control, then, is the regulation of experi¬ 
mental variables, There are two classes of experimental 
variables; independent end extraneous, 'Ihe independent 
variables are those whose effect the e^qperlmenter is attempting 
to determine. He wants to know if a given independent varia^ 
ble affecting his dependent varieble. The extraneous variables 
or dependent variables are all other variables operating on 
the subjects at the time of the experiment. By exercising 
independent variable control the experiments vary the inde¬ 
pendent variables as he wishes. By exercising extraneous 
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variables controli he regulates the extraneous variables, so 
that confounding is eliminated.. If adequate extraneous varia¬ 
ble control is exercised, an unambiguous statement on the 
relationship between the independent and dependent variable 
can be made. If extraneous variables control is inadequate, 
however^ the conclusion may be tempered. The extent to which 
it may be tempered depends on a number of factors, but 
generally, inadequate extraneous variables control leads to 
no conclusion, whatsoever, concerning the relationship* 

petemining Extraneous variable * 

in order to control the experimental situation it is 
first necessary to identify the extraneous variables. The 
extraneous variables may be endless. So, only those extraneous 
variables which might conceivably affect our dependent variable 
should be taken into consideration. These can be made easy 
by determining from the related literature, survey, previous 
experiments,etc. 

According to F,J, McGuigan (13B) after the independent 
and dependent variables are determined, the experiment to be 
conducted can be planned on the basis of the following steps* 
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Determine Extraneous variables 
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PIAGETlAa THEORY - SOME SASIC IDEAS l 

The worX of Jean Piaget mainly concerned with the in¬ 
sight into the mental functioning of children has attracted 
world wide attention, recently, Piaget very carefully traces 
the growth of mental development right from early childhood 







to late adolescence. He has described the intellectual deve¬ 
lopment of children in a series of consecutive stages, Before 
describing the stages it is important to know Piaget's view on 
intelligence and what is intellectual development. 


Piaget's concept of intelligence * 

Several definitions of intelligence are offered by 
Piaget. His definitions of intelligence is not restrictive 
but states that i 

(a) intelligence is a particular instance 
of biological adaption.,," thereby, meaning 
that human intelligence Is one kind of ** 
biological achievement, which allows the 
individual to interact effectively with the 
environment at a psychological level, 

(b) "intelligence is the form of equilibrium 
towards which all the cognitive structures 

tend**, equilibrium implies to a 
balance, harmonious adjustment between at 
least two factors, in this case between 
the environment and an individual's mental 
structure. The environment may cause a 
disturbance in the equilibrium, but the 
Individual performs . mental actions which 
gradually restore the balance, 

(c) intelligence is "a system of living and 
acting operation", ka individual is a 
biological organism who interacts with 
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the world through mental activities. 

These interactions are carried on in a 
logical sequence. 

Piaget regards intelligence as a specific instance of 
adaptive behaviour# of coping with environment and organising 
(and reorganising) thought and action, Adaptation begins 
with the random diffusa mass reflexes and the neonate state 
and progresses by stages to the formal# logical reasoning of 
adulthood. The transitions from one stage to another are 
gradual and result from continuous creative activity of the 
child and interaction between him# and his environment. At 
each stage# child's )cnowledga and understanding of the world 
(his "mental structure" or "organisation" in Piaget's term) 
expand. Reorganisation of information and the development of 
new capabilities make possible to manifest more complex type 
of intelligent behaviour, thinking and reasoning. The reflexes 
of the new born become transformed through a series of diffe¬ 
rentiations and coordinations into the latlcal 'organisation" 
of adult intelligence, with development# a child becomes capa¬ 
ble of ta)clng into account more stimuli# and of employing more 
complex techniques of solving problems. 

Generally# his theory may be viewed as having three 
interdependent and interwoven aspects. First, a structural 
aspect represents the focal point of Piaget's continuing 
interest# that is# the inferred psychological structure of 
intelligence which underlie observed behaviours. Second, a 
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stage aspect provides the context of frar.ev.ork for the seqaen- 
tial development of the psychological structures. And finally, 
a functional aspect provides the primary explanatory construct 
vith explicate the functioning and development of structure 
in terms of principles of adaptation. 


The Cognitive structure i 

Th« orqani«tion.l pattam ot behaviour uru teierteS 
to ,0 n^utal structure. The organle. comprebende the world 
through these structures and their ueture. There is ao 
orgecleed coherect pattern of eotiou or geaerelieed hehevtour 
which maiotolns an identity across time, objects, settl g 
„d spmiiflc heveviour. It refers to the syetemetlc propertle. 
of event, it encompesses all aspects of an act, both 
extemel end Intemel. Cognitive etructuree ere underlying 
veriehiee that control intelligence et «.y given level of 
development. They undergo both guentit.tive and gu.Utetiva 
Chmiges during developnent. ^tuelly oognitlve development 
i, es.enti.uy eynon^ous, with chengee in cognitive etructures. 
cognitive structures ere very ehetrect end cannot he directly 
measured, since cognitive etructures cannot he measured, 
a„ confined to construct from logic to methematlce. The 

.eohenlem whereby structure change te.ee piece « cali^ 

irmin ibration produces new structures 
equilibrium process, Equilibration p 

^ mnre stable than previous 

in scope and more staoAo 

that are more general in f . . v 


ones s 




The Schema t 


Structural units in Piaget's system are called schemes 
or schemata plural of schema. They form a kind of framework 
into which incommlng sensory data can fit, Thus it is a 
framework that continually changes its shape to assimilate 
these data. 

The schema# generally, includes a variety of acts in 
many different circumstances not just a response to a specific 
stimulus. It is also different from the response to a stimulus 
as it is mobile and the mobility increases with age. By 
mobility of a schema, Piaget means that it can be spoiled to 
a variety of objects even if the objects wbre never encountered 
before. Mobility of schema, according to Piaget, increases 
when action becomes instrumental, that is, when it is employed 
as a means for obtaining some goal in addition to being an 
action that functions as an end in itself. The child's beha¬ 
viour is much more adaptable when he can grasp objects, pull 
thejn aside and then release them in order to get what ever lies 
behind them. 

The schemata that involve overt actions are called sen¬ 
sory motor schanata but when the laws of logic or the concept 
of space or numoer system are involved they are said to be 
cognitive schemata, Piaget put the sensory motor schemata 
under the same labia as cognitive schema because cognitive 
pcocesses are best conceptualized as actions. For another 




reason he believes that cognitive schema derive from sena.ory 
motor schema by a process of internalization. For him, 
thinking certainly involves internalized use of language, al- 
though he does not mean that thinking is nothing but subvocal 
speech. Conceptual thinking to hltn also Involves such mental 
acts as adding# drawing implication or Judging distances,When 
these internal actions become Integrated into coherent logical 
system they are considered logical operations and the child 
who employs such system of operations is said to be at the 
stage of concrete or formal operations, 

cognitive Functions i 

Piaget points that intelligence has certain 'invariant 
functions' or general characteristic and having made this 
assumption he searches for the means or structures which 
serves, these functions. The general functions which Piaget 
proposes are organisation and adaptation. These are the most 
Important cognitive functions* These two functions operate 
in the same manner throughout the life span and hence are 
called functional invariants. They are biologically inherited 
modes of interacting with environment. Perhaps the most 
important thing about organization is that it implies that 
intelligence is an integrated whole rather than collection 
of isolated behaviours. With references to intelligence,these 
inherited “functional invariants“ impose certain necessary 
and irreducible conditions on structural organisation and are 
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responsible for the organisms cognitive continuity across 
time, where as adaptation is responsible for cognitive change* 

The schema is the element of structure that adapts. The 
process of adaptation is described by a twin concept of 
assimilaticn and accomodation. These concepts show that the 
behaviourial patterns are sometimes adequate to cope with a 
problem and other times are in need of modification to become 
effective. They also indicate that an invidldual is attracted 
to problems that stretch his adaptation and he feeds upon 
such challenges to grow in behavorial effectiveness. 

Intelligence is Itself conceptualised as adaptation 
to the social and physical environment, Thus^ it is not the 
case that intelligence leads to adaptation, but rather adaptive 
behaviour is intelligent behaviour. In a general sense adap¬ 
tation may be viewed as the process whereby as the result of 
an act upon the environment, the organism is changed in a 
manner which benefit its further survival. Thus, the adapta¬ 
tion serves to focus for the activity of the child whether 
external (behaviour) or internal (structures) which facilitates 
further interactions with the environment. 

While adaptation represents the external environmentally 
direct aspect of intelligent functioning, organisation repre¬ 
sents its external aspect. Although organisation is always 
present, the form of the organisation (structure) changes as 
a result of progressive adaptation. Thus structure changes 
through the activity involved in adaptation. 
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Cognitive Contents j 

Cognitive contents are the general acts of intelligence 
that characterize a given stage of development. Concepts are 
all cognitive contents less central to theory than structures 
or functions but it is not possible for the theory to get 
along without them. Since neither structure nor functions 
are amenable to measurements, their presence is Inferred from 
the presence of cognitive contents. 

Operations » 

I 

The concept of operation is probably the most unique 
feature of Piaget's theory, operations have four defining 
characteristics. First, they are symbolic representation. 
Second, they originate from motor activity* Third, they obey 
certain logical rules, especially the reversibility rules of 
inversion and comprehensatlon. Fourth, they always gather 
together in tight systems called structures of the whole. 

Assimilation and Accommodation t 

Piaget views human cognition as a specific fotm of 
biological adaptation of a complex organism to a complex 
environment, According to him the man's activity selects 
and interprets environmental information in the construction 
of his own Knowledge rather than passively copying the infor¬ 
mation just as it is presented to his senses. But, ha is 
always reconstructing and reinterpreting the einvironment in 





accordance vith his own existing mental frcumework. The mind 
is not passive to the world, but builds its knowledge struc¬ 
tures by taking external data and interpreting them/ trans¬ 
forming them and reorganising them, it, therefore, does meet 
with the environment in the process of constructing Its know¬ 
ledge and consequently that knowledge is to a degree 'realistic' 

• a 

or adaptive for the organism. 

Cognitidn/ like other forms of biological adaptation^ 
always exhibits two sImultaneousand complementary aspects, 
which Piaget termed as assimilation and accommodation, Piaget 
conceives them as two indiasociable aspects of the same basic 
adaptatlonal process, two sides of the cognitive coin. Assi¬ 
milation essentially means interpreting or constructing 
external objects and events in terms of one's own presently 
available and favoured ways of thinking about things, nccom- 
modation roughly means noticing and taking cognitive account 
of the various real properties and relationship among proper¬ 
ties that external objects and events possess. It means the 
mental apprehension of the structural attributes of environ¬ 
mental data, Assimilation, therefore, refers to the process 
of adapting external stimuli to one’s own internal mental 
structure, while accommodation refers to the converse or 
complenentary process of adapting these mental structures to 
the structures of these same stimuli, in cognitive adaptations 
individuals simultaneously accomodate to the particular struc- 




tuL'e of the object of their cognitions and assimilate that 
object to their own cognitive structure. 

Therefore, according to Piaget, in any cognitive 
encounter with the environment, assimilation and accommodation 
are of equal Importance and must always occur together in a 
mutually dependent way. His model of the human cogntive system 
stresses the constant interaction or collaboration of the 
Internal cognitive with the external environment in the cons¬ 
truction and development of knowledge with both factors making 
a vital contribution to this construction and development. 

What is already known will gently shape and constrain the 
environmental information that can be detected and processed 
which provide essential grist for the activation of present 
knowledge and the generation of new knowledge* 

Assimilation and accommodation, are the constituent 
activities of the general function of adaptation, and as such 
they form the explanatory basis of how structure changes. In 
general, structures change through the assimilative activity 
of incorporating objects into ongoing schemata and the 
accommodative activity of modifying the schemata to new 
schemata. 

Equilibrium i 

The equilibration theory is of great importance to 
mental development. Twith writes, “the essential point in 
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the 'knovinq circle' is internal structure. The circle ^si- 
tnilates or incorporates the real event into the structure and 
at the sane time accorrmodates the structure to the particular 
feature of the real event* * The organism tends to organize 
strucbures into coherent and stable patterns. His ways of 
dealing with various situations tend towards a certain balance. 
He tries to develop structures which are effective in his 
interaction with reality, when a new event occurs# he can 
apoly to it the lessons of the past (or assimilate the events 
into already existing structures)# and he will easily modify 
his current patterns of behaviour to respond to the require¬ 
ments of the new situations. With increasing experience he 
acquires more and more structures and, therefore# adapts more 
readily to an increasing ntanber of situations, 

Orouplng of Thought i 

Piaget placed great emphasis upon the child's achieve¬ 
ment on certain sets of interrelated intellectual actions 
which have the properties of a group# and may be called 
grouping of thbught. Piaget borrowed this concept frtw\ 
mathematics where it has specific meaning. The grouping of 
thought is closely related to the notion of equilibrium, 

in mathematics# a group is a set of elements whose 
relations with one' another have certain properties, Piaget 
usually considers the elements as certain logical jsr nudmerical 




operations such as the operations of combining two classes 
of objacts into a single class or the operation of adding two 
numryirs. 


Every set of elements does not form a group. For the 

set to be a group/ there are some laws of combination of 

elements. Ordinarily this operation is given the general laoel 

multiplication but it is not similar to the multiplication in 

arithmatic. According to Baldwin, a set of elements from a 

■ ■« 

group under some specified law of combination, if j- 

1) There is a law of combination that applies to 
every pair of element in the set, and the result 
of that combination is in every case a member of 
the set. This is criterion of closure* 

2) Any combination of three or more elements is 
associative, 

3) There is an identity element whose combination 
with any element leaves it unchanged, 

4) Each element has an inverse element in that set 
such that the combination of anelement and its 

inverse is the identity elanent, 

Piagetlan grouping of thought as postulated by sandhut 

1) The first postulate expresses the possibility of 
coordinating operations * grouping of thought*, i*e. 




two distinct classes may be combined into one 
comprehensive class which embraces them both. 

2) In Piagetian 'grouping of thought* the concept of 
associativity, l.e., the second postulate expresses 
the fact that the child can combine classes in 
different orders and can realize that the results 
are equivalent. 

3) The taird postulate i.e,, identity status that 
there is a special elenent in the system (the 
nothing element) which when combined with any of 
the other elements produces no change. 

4) The fourth postulate is reversibility. This type 

of operation expresses the aspect of class inclusion 

• « IT 

5) The fifth property of 'grouping of though* is unique 
It has several aspects. One of them has to do with 
special identity element. Another aspect is 
resorption. In a way, this is just like looking 

at inclusion relation. 

Piagetian 'stages' of development i 

A stage in the development of intelligent oehavlour may 
be defined as the totality of behaviour similar in function 
in its dependence on the environment, in Piaget's terms, a 
stage is identified not by quantitative measurement but by 
qualitative characteristics. These identifying qualitative 




54 


characteristics relate to structural changes in cognitive 
organization* The cognlt ive stages have a sequential pro¬ 
perty, that is, they appear in a fixed order of succesbion 
because each of them is necessary for the formation of the 
following one. in this way, Piaget identifies four stages, 
Wohlwill (1966) has sounded a note of caution against attempt¬ 
ing to make an absolute demarcation between stages. He argues 
that the completion of one stage and transition into the next 
higher stage varies according to the type of problem or 
subject matter, which the organism faces. But, it is agreed 
that one stage gradually merges into the higher one. The 
characteristics of that higher stage develop slowly but 
firmly till they become distinct. In this way a chain is 
formed between one stage and another. 


Table wo.l 

The Distinguishing Characteristics of Stages 


SI, 

No, 

Stages 

Age 

Range 

Characteristics 

1 

2 

3 


4 

1 . 

sensory 

Kotor 

period 

0-2 

Yrs, 

- Child is born with reflexes and 
reflex like behaviour, thus making 
interaction with the environment 


possible. 

- Such developing behaviour are 
modified by experience^ which are, 
logically speaking, explicable 
increasingly. 


Contd*•,« 








Curiosity appears when there is 
a discrepancy between the new 
experience andi the past 
experience. 

Appears to throw whole of himself 
physically in the activity. Per¬ 
forms only overt activities. 

He is attracted by sound, touch and 
other physical stimuli, while 
crawling he is on a voyage of 
discovery. He thinks least of 
his actions, 


2. pre- 2-7 Yrs. 

operation¬ 
al or prs- 
logical 
stage 


- Action becomes gradually inten¬ 
tional. Object oncept develops. 

He is highly dependent upon his 
parents for satisfaction of his 
physical needs, 

- Develops language prominently 
towards the closing end of this 
stage which was really not there. 

- sees things in his own frame of 
reference. 

- can think of only one idea at a 
time. 

- Shows the following three modes of 
reasoning, viz,, simple memory 
for past experience, desire for 


Contd... 




1 2 


3 


4 


5G 


discort thirtking and reasoning 
from particular to particular 
at the cost of underlying unity, 
ivttempts to use abbreviated, 
visual image, symbols and motor 
sequences for activities and 
events. 


He cares for mutual communication. 

Feels difficulty in .e scores sing 
his thought hence uses language 
in a limited way. 

Although perfonmance is highly 
rigid and nar-ow, use of logical 
tasks definitely facilitates 
thinking. 

His social interest begin to 
widen and he tends to become less 
and less self-centered. 

Cognitive growth takes place when 
attempts are made to reconcile 
cognitive conflict. 

Thinking is tied to the ooncreto 
situations. Takas care of com- 

I 

plex classification and conser¬ 
vation of numoer, length, quantity, 
weight and area. 


3, Concrete 7-11 Yrs, 
operation¬ 
al stage 


Contd*.,, 




1 2 


3 


4 


4, PoPtial 

operation¬ 
al period 


v3 < 


Does not accept hypothetical data, 
that is, cannot react to abstract 
situations, Reality dominates 
possibility and possibility is 
subordinated to it. 


- Controlled experimentation is 
conspicuous by its absence, 

- Thinking takes gradually a more 
socio-cantric character, 

11-15 Yrs, - Thinking is no long;ir tied to the 
concrete situation. 

- Possibilities as well as idealism 
dominates thinking. i'Jow are 
Imagined and considered all sorts 
of facts, concepts, hypotheses 
and tentative stabs. 

- Ability to set up as well as test 
hypotheses appears markedly. The 
essence underlying controlled 
experimental is grasped. Thus 
the individual minds of adole¬ 
scent pupils begin to become 
experimental, 

- Contradictions as wall as para¬ 
doxes begin to receive attention 
for resolution in a wider context. 
Deductive experisnaitation become 
possible. 


Contd,>. 





2 3 4 

- Reflection on reflection appears 
for added clarity. Even aa:5ump- 
tions are not spared. 

- Thought continues to move ahead. 
With the passage of time^ equili¬ 
brium at higher levels are sought. 

- Form rather than the content of 
the problem is found to be 
increasingly grasped. 

- Action becomes the basis of 
knowledge. 


It has been observed that while solving a problem< a 
child is at times in the 'in between stage*. He has passed 
through a lower stage completely. So he should be at the 
higher stage now. But. this may not be so. He may be slowly 
merging into the higher stage but the characteristics of the 
higher stage may be absent in partial form, and hence, to 
categories the child into a higher stage will not be very 
correct. This gap between the lower stage and the higher 
stage may be termed as transitional period. The present 
study probes into this period and has been termed as the 


transitional level. 






OBJECT ivas OF THE STUDY: 


Educators have been interested iti jean Piaget's theory 
of cognitive development as a means of linking developmental 
level concepts that can be grouped under instructional stra¬ 
tegy. hJlso considerable effort has been directed to the 
acceleration of the child's developmental level. The present 
study draws its Inspiration from the Geneva School. The 
main ains kept in view are i 

1, ro determine the status of thought at the three 
levels of intellectual development, namely, concrete, 
transitional and formal, using a suitable test 
among certain groups of adolescent pupils matched 

on intelligence, age, grade and socio-economic 
status. 

2, To study the effect of 'training' on intellectual 
development at the above mentioned three levels of 
intellectual development as broadly propounded by 
Piaget. 

3, TO determine the personality characteristics of 
those pupils who are favourably influenced by 
training, 

4, To determine the influence of training sex wise, 
age wise; and grade wise. 




r>o 


5, To determine the effect of types of presentation 
during training, 

6, TO find out the progress of the suojrcts through 
the three training sessions. 

7, To determine the difference in mathematical 
structures of thought, intelligence and personali¬ 
ty traits in respect of experimental 

0, To point out main educational implication, if any. 

liyPOTKESES j 

Keeping in mind the nature of the study, the following 
hypotheses are framed i 

1, There is no significant differences betv^een the 
scores of pretest and Posttest of control and 
experimental group at the three levels of intellec¬ 
tual development, sex wise, grade wise and age 
wise, 

2, There is no significant differences in scores 
during the three training sessions, 

3, There is no significant differences in the 
different mode of presentation of the problems. 




4, There is no significant relationship bet^'-'oen 
intelligence and [Xjrformancc of control and 
experimental group at the Prnt^'.nt aiul Posttest 
grade wise, sex wise and age wise, 

5. I'herc is no significant relationship betvieen 
personality traits and Pretest, Post-test scores 
of control and experimental group, 

6, Tits re is no significant relationship between 

the personality scores, intelligence and Post-test 
scores for those students who are favourably 
influenced by training. 

7. There is no strong factorial or mathematical 
structure underlying the measures of intelligence, 
various scheme of thought and personality traits 
with respect to those students showing a favourable 
influence of training. 

DaLi:4iT^rio>ts of trj $ 

The present study is delimited with regards to the 
following % 

i) Only adolescent pupils from 7th to 10th grade 

betvjeen the age group of 11+ to 14+ are included. 

ii) while considering the matched groupings, students 
of approximately similar socio-economic status, 
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intellig^sncei a^e and grade bctv/een the control 
and experimental group are selected for the study* 
Thus, students not coming within the range have 
not being taken into consideration* 

iii) Out of various scheme of thought, only two were 
taken into consideration, namely, separation and 
control of variables and exclusion of variables* 

iv) The sample is chosen from a few Iccal schools of 
Udaipur* They are - 

(a) St.Paurs Boys Higher Secondary School 

(b) st.Kary's Girls Higher Secondary School 

(c) st*Teressa Ashram Girls Higher secondary 

School* 




CHAPTER - II 


REVIEW OF THE RELATED LITERATURE 

IWTRODICTIW I 

Education havft been Interested in Jean Piaget's Theory 
of Cognitive development as a means of linking developmental 
levels^ concepts that can be grouped and instructional strate¬ 
gies* Klso considerable effort has bean directed towards 
acceleration of the child's developmental levels. Many resear- 
chetSjf wishing to genetaiiaa large numbers have turned away 
from Piagek's technique to group paper and pencil tests* 

Since early lS50*s« it has become increasingly clear to 
the child psychologists^ educators and others in diverse araes 
that Jaan Piaget is the foremost contributor to the field of 
intellectual development. Piaget*s work has led to the deacrip- 
tive analysis of basic, physical, logical, mathematical and 
moral concept of the individual from birth to adolescence. Sow 
and then work has also been done on the effect of training, in 
the last decade the interesting question "can learning be 
accelerated has been the abiding theme in the area of cogni¬ 
tive development. The present study deals with controlled 
experimentation, that which tries to unify those attitudes and 
actions that permit one to critically judge and direct experle- ■ 
nces rather than be led by it. The investigator referred to 
many studies which were in some way related to the present study. 
These studies have been shown chronologically (T«^ble sos.2, 3, 

4 and 5) along with tha typw of influence which ultimately 


resultedf 










Si! 

P 

«) 

> 



iH 

•H 

•H 

+4 

44 

44 

■rt 

•H 

■k 

n 

tn 

m 

o 

O 

O 

Ot 

0« 

o. 


eS $ 

O (d<r{ 

•H 

•*. 3 
M CS U 
N 0 4> 

•H vH tn 

^ C 

« « o 

w > o 

4 » l 4 

a ii “o * 
o m a fi 
O c <d M 
O 9 

« >« 5 [ *J 

H Jfl OJ i* 
•H C 4 t (0 
B U » <~l 

•H O tM 

Q VU 1 H 
^ O O <01 


as 

p « 

14 T3 

0, r-4 

■«4 
9 jC 
X o 

** c 

44 •H 

o 

C At 44 
4 )^ C 

|M 8 

15 >,8 

U 44 »4 

O 

Al r-l *0 

Qg4£ 

E 4 44 It) 



8 J 

V 

> 

0 ) 

> 


■k 

•*4 

•H 



44 

44 

44 

44 

« 

•k 

■A 

■k 

■H 

• 

n 

U) 

« 

V) 

» 

0 

o 

0 

O 

T 3 

Ok 

Oi 

04 

Oi 



I 


«) 


OJ 


Q> 

a 

0 ) 

tH 

k 

a 

X 

“ g 

01 

-9 
-< o 

U M 
44 Ck 
cS 

o » 
o c 

B O 

■•a 

r-4 fl) 
« « 
k 

9 cS 

ti# C 
sa-H 



o 

o 


10 

♦*1 


4k 

r4 


' « 

B •■# 

CNI 

r^ 


t> 


t- 




0\ 

o\ 

ov 

OS 

Ov 

Ov 



tk 

1-4 

1-4 

kk 

f4 


% 

At 


4 

% • 

* 8 ^ 

8 B 
•k 44 
5( tk 
14 ri 

£Q ^ 


* 

O 


*8 


tH 

a 

to 


4 

OS 

« 

c 

o 

lA 


« 

£ 

(0 


a 

n 


« • 

O Q 

Of 

o 

at) 

O Ok 


'S t£k 

ttf 


U I 


<u 
9 

S' 

-ti 

«) B 
0 
X 


* 

14 


O 

hi 

Ik 

C 

o 


4 


« 

oo 


» 

c\ 


* 

o 


* 


t 

<NI 


« 

<n 




Gr. 



«> 

9) 

ft) 

> 

> 

> 

T-l 


■H 

44 

44 

44 

--i 

-H 

-4 

U 

n 

n 

o 

0 

0 

0« 

0. 

Ot 


o 


m 

V4 

o 

3 

OtH 
U (/I 

o 6^ E 

jj 

«) « H 
^ t? -S 

4> C p 

01 u 

•W « Qj 

O 3 
44 »H 

d) d « 


f4 

■a 

tg 

44 

n 

u 

4> • 

■as 

» o 

•g 44 

c m 

sh 

•r* 

Ji rf 


8.-^1 S8 

o g <u M 


six, 

s u 


n 

Si 


<v 

&« o 

On 

0] 

Si iM 
t4 O 


r» 

cn 


41 

3: 


$ 

a 

to 


* 

\0 


L . 

a S' 

r. 

S 0) 

^ ->4 

o!^ 

Sf 

8*fi 

•H ^ 
4> t* 
Q 


0) 
04 e 


■a 

n) 


SC oa 

» « 

l-> < 

M d 
« o 

a; 

0 d 


CO 


8 

0< 


m 

3 0) 

■d u ■ 

3 m 
% «) 

S 

0 ) o 

04 -O 
n) 

n 0) 

- 44 • 

44 44 

(U VI 

Ol O'-H 
to C ^ 
•H -H n 
04 JS d> 
O “tH 

•g 3 p 

B 4) (5 

n 

n 

ah. (tt 


(U 

> 

t4 

44 

t4 

in 

o 

Oa 


•O 

O 

O 


B 

"H 


« 


t4 

O’ S . 

'O 0 44 

1-4 r-l U 

JS'g « 

*s a o 

H 0» 44 


a 

to 
^ ' 
t < 

u:^ bA £ 
« « » 

os Q Oi 

% % ^ 

«s tj a 


5'u » 

nH 

tA a 




a 

d) (0 

(0 ^ 

0> M 
fM *44 P 

jQ O S 
n) 

-H g'i44 

V4 2 O 

m ‘M 

> d « 

U 44 
O lO Qa 

> ft) V 

■ass 

SB'S 


t 

_ _ >1 
■H -H pv 
, d « M 

1 <0 5? S 

0 ft) 43 d 

01 ae cu M 


ft) 


fO 

m 

n 


t* 


Ch 

on 



r4 



a 

t 

t> 


o 

a. 

(0 

U) 

•rt 

1-1 

Id 


« 

o 






G7 


4) 


a 

■H 

o 

Ck 



^ - 

Sgss 

o?b5 

tasi 

5338 

i hil 

i < uitfj « 


*> 

•ri 

V) 

O 



0) 

> 

% 

> 

Tt 

•H 

p 





■A 

vs 


in 

0 

tn 

O 

04 

o 

Ot 

D4 


VA 

®l 

I! 

as 

u o 
(u U 

n . 

d-S « 

U ^ « 

.-* Vl 

rsi 

s>p,5 


?5 

to ^ 


>o 


■H 4) 

d o 
o 

-A « 

l| 

H'^ 

in H 
** 

a d 

o 


•rA 
»—I 

c 0 6 
° 

sis 

w 4J K 


t 

o 


“1 
i: 
isa 
a ass 

o « 

(2 ^ 

(0 4 

is| 

JS« 

04 fr< M 


S’ 

e-g 

M H 
lO 

O'M 

O 


« 




,a 


d 

o 

o 


u 

lU 

c 

u 

o 


o 

o 

o 

4J 


8 


Sal 

J o t'. 

“^ss 

1^1 

l"« 

£ w *2. 

Q (d O 


'"I 

H -H CO 
"* ii • 

nil 

^ » d 

I5i *5 ^ 

ta 


t 


+> 

(A 


1|3S 

3S5^ 

g55"S 




■Si 




irt 

f* 

O' 


xn 


rt 


« 


» 

bl 

» 

•St 


d 

■d 

% 

o 


» 

c* 

r» 


'8 
(Q »: 

M U 5t 

41 vM 

iS (0 ‘ 

fa I 

Htfl® 


«S 


1 

ca S 

» ** * 

u W3S 

ft) •ri 

r% lU 


•-»” % 

?a| 

H tft ® 


8 

<0 

'.-i 

“,o • 
^-So 

(1) <0 +J 


a 


C4 


N 


-a 

4 . <0 

K 

o • 

• Oi 1 
•f* ♦ 

>* 

>« 

all 

III 

saa 


* 

^o 

M 


• » w 

« CS 4i* 

(d • ^ 

■ 1 
Q k <0 

o Sd 


?4 




68 







% 




§! % 


■Hi 

<H 


••H 

■H 

•H 


44 

44 

44 


44 

44 


■H 

*H 

-H 


■H 

-H 


P 

P 

n 

V) 

P 

P 

» 

O 

0 

0 

O 

O 

O 

• 

Of 

Of 

0< 

CU 

Of 

Of 

« 


* 

o n 

^ U 

flj e *0 

if ® 

O E-^ 
a> O.JG 
BOO 

■Sg*s 

s.s^ 

•u aS 
S 0^ 

4^ V 
U >0 

« -H O' 

^ o o 

H u) |4 


I w 

*-( X 


& 

W o 

O U 4> 

^1-H TJ • 

■u 4> p a> 

nn 

^£t H O 

« o _ o 

u n 

Oi-ri P 

JS -H n H 

4^ B P P 
0 H-»H 



Of “H 
Bl 

=f b 'H ^ 

U Of P Of 


I 

£5 

^ < 

p 

p m B 
P 4J p 

D m 'w 

p M 
ip4>-r( 

ja t Q 

*> 

m unu * 
o o in 
!5 f- 

>i PC! 

V Mii 

P no >w 

§ 44 Oi'M 
PSP 
44 P O O 
H 44 O O 


P 

^ ' ">*5 

P 44 P -H 
44 d lO ? 

K 0) 

8 Is? 

O P-H 
P <H E 44 
p P Si y 
■HOOP • 

(i. ^ p p 

P Q H 5 

■5i 5 P >« 8 
^ia. 5‘=^p 

U fH 44 44 o 
G rH "H fH *H 

p p c d n 

ST ?? 
g a o P £ 

H a oo Of 


•0 

o 

u 


U1 

urt 

VO 

VO 

VO 

vO 

r* 

p" 

r- 

r- 

r* 

r* 

tn 

(A 

Ov 

(TV 

ov 

ov 

H 

»-t 

*H 

H 

•H 

H 


■s 

p 

o-^ 
♦ as 
X 

% 

_m M 
C P 
S -H 
•H 2 
.4 ft 


'B 

p 

« • 

(0 X 

U -J 

P k 

'S'.g 

•H 9 
P fH 
to »4 


a 

* 

< 


a 


» 

•d 

£ 


■a * 

p n 

Q t» 

P 

fp iH 

s s, 

II 


4 

se 


V4 

P 




« 

CO 

« 






o 

PO 


<n 


♦ 


n 




GO 




SI 

® 

> 


® 

> 


*»-l 

•H 

•H 

M 

"H 

P 

4J 

■P 

P 

P 

p 

p 

•H 

•H 


-M 

P 

P 

n 

M 

VI 

tn 

n 

M 

O 

O 

O 

O 

O 

0 

Oi 

Ou 

tU 

o« 

CM 

CM 



d « d 

-■s 

OP® 

JC 

« 0 

tj p i 

P 

E P U) 

Id 

Id C 

a 

OiM m 

O > 41 

S' ® 

0 O' p 

p P Cl 


o 

c 


«) O' 

°5 

4J 

ja • 

•H i-( O 
^ « M 

0« >4 u 


r- 

C 


*a^ 

o ja 

Sn U 
(U « 
ffi 0) 


S' 


n 

0) <U 

ss 

0) Q 
fl a 
»HI Irt 

44 <;> 

c q: 


P 04 
® P 

'SS 

> O P 

0 ra 

® Q Id. 
QX d 

H) B « 
Id C d 

O 0 

0 ) o o 

P Ul P 

Id p 

“■cs 

a >«15 
p & Q 

U Id Cli 

■ass 

M4 P 


P W 

P 01 O 


c d p» 
® H ® 

P « n 

C O 

P p 
u a « 

M Oa H4 

111 o u 




r« 

Cv 

O' 


M-t 

o 


g 

4i 


4J -H 

ti uj > 

s$s 

•tj d 

•*■4 M ® 

Mt •g 

■H XI ® 
XI nl p 
O •'H M 

d y Pm 
^ Si 

M > d 


p* 

r^ 

o\ 


I 

u 

<4-1 O' 

Og 

c cw 

o • 

O' w 
4J d 4J 
(0 -H d 
d c ® 

■H >0 
Id d d 

> u +> 

MHO) 

r-l >if-4 
Id U O 

I'll 

T* n 

(U 0) O) 

S'SaS 

4 oi *2 


t^ 

o 

(Ti 



r- 

O' 


■S 

Id 

m % 
< € 


•s 


CQ 


o 

m 

X 


o 


» 8 

3 « 

(9 P 

d& 

a 

a' 


3S 

p 

p 

p 

p 

* 

« 

* 

• 

■d* 

<*» 

trt 

fO 

40 

fO 



d . 

% « 

• as 

z: M 

4 

4 u 

a ® 


<5 


d 

o 

® 

Q« 


s 





«o 

o 

u 




70 


to 

0) 

to 

to 

to 

to 

> 

> 

> 

> 

> 

> 

’t^ 

P 

p 

p 

p 

•r4 

p 

P 

p 

p 

p 

p 

■H 

P 

p 

p 

P 

p 

to 

to 

n 

n 

'll 

in 

0 

o 

0 

o 

0 

o 

0 < 

Ot 

Oi 

cu 

Cu 

0t 


rd JiXi 

ST o 

C 9 

U >( 

IQ n. nt II 
o e <5 4) 
3J i-i o 

&4 -P Q -H 
*iJS *i 

SjftS 

O C « M 

4 << 0* o. 

<4 g 

Bi >8 
C cppi P 
•H C P H 
■C -rJM W 
o X c 'fl 
nt a n iQ 
4) <^4 O f*4 
H ifl O O 


a 

44 O 
O ■rt 
p 
p Id 
up* 
P C JH 
V <n Cf 
S S P 
p«3 O 
p u u 
u V a 

i:§ 

P f4 

ST*^ ■*J 

CMS] 
■H O O' 
J 3 U (0 

P 0 ^ 
&f o ■< 


MU 

. 

fl> -g P 
4) rt 

■H 6 
01 u) C 

U «u -H 
g tT* Id 
C n) P 
O P P 

O M 4 


0 

S' p 

M iH iH ■ 

C Id M in 

0 e M a? 
Id 0 < x> 

ti 0 

(u p d) 

O m M »H 
in U JD p 
(U a Rj u 
r-4 O M P 
O U C 
irt 44 iQ O 

4 o > o 


■ass s 

n) </i ■U U 

uj lU 

“sg-asa 

A) C M O' 4 

a 55 -H p a Id 

P M 1*4 Id c 
C o P M u id 

M 5 u d) SP 

j; Id > P 

<u u eu d> « to 
JG 0) ^ a Id ^ 

jj O fO 

p-g,S§«- 

® 3 S • e g 
>, o o B«y 

>0 H • O to 

iia^aaa 

01 M p <ri > to to 
O to c at p to 
4 Pm S Id Q ul t4 



r* 

CO 

CO 

OD 

r* 

r* 

r- 




O' 

ai 

O' 

O' 

toH 

H 

M 

M 

H 





0) 

03 


> 

> 

► 

f4 

•*4 


43 

43 

4J 


-4 

■H 

tft 

VI 

VI 

0 

0 

O 

Qu 

Ou 

Pu 


0) 

0) 

S’ 

> 

> 

> 

•r4 

■H 


43 

43 

43 

‘r4 

►1*4 

•H 

V) 

(0 

(A 

o 

0 

O 

04 

C4 

04 


<a 

I 

o 

JS 

% 

tt) 

tA 

a 

S‘ 

•a 

0 

0> 

(0 

& 


03 

?*■ 


tft 

TJ r-t 

5 >-t 

Sc:d 

O <fl 

■gesp 

^aS 

6 *3 > 

ti r-4 • 

•H 3 O m 

b4 w cn M 

iM M e 

o a <0 
4J ^ lo - 

8|e* 

»M M 04 ^ 

M4 U C 
M C o 

O ‘H SS 
a> 4j ot 

x: c n) ^ 

H m o 


03 

O' 


1 

M 

C5I 



o ;J "H 
£ 44 43 U 
H O 01 «3 


o 

00 

O' 


i 

u 'tl 
•d V H 
a Sun) 
nj o ^ 

gi^ S’ 

H to -H 

■H o +3 w 

nl fci (A u 
)4 _ irt 

0) OtO 

44 'rl » 
4t ^ C 

ai f-< n) 

0) C 43 
d) 43 O n 
XS c -H 03 
E4 H 43 &4 


44 

O 

43 

g 


e a 

o o 

g'43 

c m 

■r4 44 

m **4 
V 4 n 
t* V) 
rt 

44 o4 

O O 

43 W 

go 

44 U • 
44 u n 
M T 3 H 

f-l -4 

H U 01 




C4 

CO 

cb 

GO 

o\ 

c^ 

O' 



»4 




K 



•s 

“S 


£ 

n» 


44 « 

•*< s 

O % 

♦* • 

4 • td 

64 3J • 

<< 

t 

a 

DO 

4 

4k %■ 

4t3 43 * 

a 40 d 

do 6 o 

.sr 

m w 
•O U 

S“ 

•S'S 

a It 



0- 

« 

• 



9 


9 

• 

a 


W 

« 

« 

OH 

• 

to 

o 


% 


t) 


«0 

01 

fH 

1 


> 

At 

iW 

CO 

s 

£ 







72 





( 






f-« 

r-4 


fd 

d 

<0 


rO 

u 

u 

u 

I-I 

Ui 

ij 

44 

xi 

44 

4J 

£l 

3 

3 

3 


01 

0) 

d 

0) 

41 

55 

% 

25 

53 

55 


m 

u 

4J 

3 

4) 

'Z 


03 

O 

u 


3 

o 


tM 
*-H O 
10 ‘M 

T* - 2 * 

u u ti ui 

o 5* ^ 


3 -H 


to 


u V4 js e 3 
C jQ <S> E-* V 
Hi ^ *J *rf 
O U •• J3 

g'^ss'ai 

■rl «W «tJ ■'2 O. «5 

ij o A c: u 

o 0^0 

CJ»j^ <0 

•H e M n 4> j3 
4J 0) e <u Ci 4J 

a siJ 

fli 04 K 

> O C <«4 "»? l/J 
i5 rt rt U 
HI Q) JS |£ V 

> g w 0**J 
c! « S O X 
< O £ Ch cd 3e 


<i) a 

t-t 

3 >l 
4J 

dl'^ 
O <0 
5* 

jgi •>-1 

n) 

S' 

*ri O 

^ o 
c 

0) 44 

•o o 

C! 
0) 44 


«» 

u 

3 


■8 

l§§ 

O ft* Q. 


a 

t 

•a 

r-4 

x: 

u 

S 

<0 

a 

o 

•H 

AJ 

*W 

*8 

o 

u 


d> 

a *!, 


4) «) 

^■s 

wS D »w 

m U 3 
0) 43 44 
•H **4 l/J 

lu s 

« rH O'-rl 
^ 10 C r-4 

Jj tJ 

0) -H <3 ^ 
tn g C 3 
fl) B Id w 
•H 43 44 O 
D. O n to 


>t 

>-4 

t 

E 

9) 


44 


fS 
o 

5^ 44 
g Id 

‘"S 
0) 

a 

a ^ 

s ..H •H 

a 

o td w 

•aS'a 

"« d y 
cd t4 < 


8 

n 


^ B 

d 44 
O -ri 

C JO 

-g< 
‘H g 
43 
M 44 
Eh 

U-l 

lu o 


* 

in 

4) 

i-i 

JQ 

Id 


3 a rd 

m 

44 O p 
U >>4 U 

» 

43 0) O 

H Q O 


5S 

o> 


VO 

<?v 


dv 

VO 

dv 


CVJ 

P* 

O' 


(N 

Sv 


m 


p* 





t . 


< 

« 




lO Vo 

• 

« 

< 

&4 

• 

M 


«-4 

Id 

« t 

o2^ 

% % 

• 

o 

% 

e 

• 

O 

# 

»3 

U 

OS *3 
ft 


a 

at 

*3 

1 

1* 

•H 

ti 

« 

s 

« 

«l 

1 

rH 

§a 

41 

1^ 

"S 

a 

>i 

a 

« 

m ffl 

ffi 

CQ 

« 

m 


« 

m 

• 

•- 

o 

• 

<0 




tjeuttral 


\ 





ssionisSSxSivai 
» -OR 


75 





7G 





77 


MA]^ FINDINGS EMeRGIS-l OUT OP THE 

related literature i 

After having gone through various researches related 

to the present study, four different views linked to the 

effect of training were observed. Some of the researchers 

conclude that training helps to accelerate learning. The 

second view is that training does not promote learning. The 

third view considers training to be neutral, i,e* training 

may be helpful in some cases but not in others. The fourth 

view reflects the douotful effect of training, where the 

researchers are not in a position to coin the exact effect 
0 

of training. Some of the main poincs that came into light 
are given below t 

(1) If thinking is regarded as a mental skill based upon 
innate capacity, then training experience and practice 
influewje thinking, 

(2) Children not only develop scientific interests, confi¬ 
dence and responsibility by the practice of scientific 
method but are also capable of developing abilities in 
practicing the other elements of the scientific method* 




(3) When scientific principles are approached through 
experiments, the non-verbal aspect of problem solving 
is influenced positively whereas no influence is 
noticed in the verbal aspect of problem solving, 

(4) pupils at the transitive stage between the concrete 
and formal stage of development show significant 
improvement as a result of training, otherwise there 
is no influence on the acceleration of skills. 

(5) Training Influences positively even when a new variant 

of the old problem is given, , . « 

C6) Training is positively helpful for the feedback groups, 

(7) Use of thematic material improves performance. 

(8) Training generates ideas and hypotheses, 

(9) pupils learning is facilitated through training and 
their knowledge is retained if they have soma related 
prior concepts, 

(XO) k specific program of instruction facilitates the 
acquisition of the corresponding specific concepts 
under experimental conditions, 

(11) Experimental group showed significant gains over the 


control group. 




(12) Training is helpful in case of similar problem but not 
at all in the case of dissimilar problem. 

(13) Training properly designed is helpful over a v<ide age 
range* However, younger pupils did need more of con¬ 
crete instructions. 

(14) Certain aspects of teaching - learning are helpful in 
the emergence of formal thought among those who are 
about in the last phase of concrete development. 

■ m 

(15) Specific training aids in the emergence of schemes of 
thought, e*g, exclusion of variables. 

(16) The length of previous experience in science helped 

the male pupils more than the female pupils on piagetian 
tasks, 

(17> inquiry behaviour can be significantly Increased 
through reinforcement* 

(18) Training on certain schemes of thought is rrate pro¬ 
nounced in higher grade. 

(19) Use of formal reasoning in problem solving is dependent 
on age, mental agb, and grade* 

(20) Training procedures fail to influence performance 
differentially having even distinctly different cog¬ 
nitive styles. 
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(21) Three modes of instruction, namely, reinforcement, 
conflict, and repetition are little helpful in the 
development of ability to control variables. 

(22) Training is more effective within and between concepts 
for subjects with structural mix than for those who 
have measured structural mix. 

(23) The promotion of generalisation to new problems at the 
end of training is limited. 

(24) The trained concept is shown to be minimally general, 
but it is not shown to be durable accrosa time. 

(25) Direct instruction, even properly planned is not help¬ 
ful in enhancing a scheme of thought, 

CQHCIitJDlMG STATEHBUT * 

The studies which have been reviewed do not yield a 
clear conclusion* The conflicting nature of the studies 
suggesting training may oe eff«:tlve, secondly, that training 
may be accomplished partially, thirdly, training is ineffec¬ 
tive, fourthly, the effect of training is doubtful. 

The studies on acceleration of thought in relation to 
educational practice have many drawback. These studies have 
great diversity of subjects, mode of instructions, method of 





measuring learniry^ and length of training and hetce make it 
difficult to draw precise conclusions about the effect of 
the training* 

Hesearch In this area is just coming up* It iS/ there-* 
fore* not possible to answer the question whether the training 
techniqtias accelerated thinking or not, over-generalization 
in this area may be quite dangerous, But it appears that 
accelerated thinking under certain conditions and within 
certain elastic limits is possible. 

There is not a single problem in relation to outside 
variable that has been tackled at depths though several others 
in varying contexts have been attacked, Taking an overall 
view, the problem is open for investigation, where no firm 
information is available, for this area is just being probed 
into, . « 






CHAPTER - III 


PI.AH AMD PROCEDURE 


IHTRODUCTlCt^ 4 

once the process of thought is understood (Chapter 
1) it naturally raises a question whether this process of 
thought can be accelerated or not i How can it be accele¬ 
rated 7 What are the hurdles in the way 7 The evidences so 
far have left a field of uncertainty aoout these questions* 

No final statement can be made about the acceleration of 
thought* on the review of relevant literature and the 
psychological facts put forward by jean Piaget In the field 
of education and intellectural development the major assump¬ 
tions for the study were decided* On these assumptions were 
framed the objectives and hypotheses of the study* These 
research studies and the major assumptions were kept in view 
while framing the research design suitable for the systematic 
study of the hypotheses. This was followed by the selection 
of the sample/ data gathering instruments/ administration 
and scoring of the testa, various statistical techniques 
were then used to analyse the data gathered with the help of 
these instruments* This chapter briefly describes these 
aspects of the study* 




experimehtal desigh : 


The main emphasis of the study was to compare the 
effect of training on the experimental group, with the con¬ 
trol group. Pot this matched groups were prepared. They 
were matched on intelligence,age, grade and socio-economic 
status with the help of various tools described later on in 
this chapter* Almost identical levels of intelligence, 
socio-economic status and age was mentioned grade wise and 
sex wise within the control and the experimental group* 

The experiment was divided into three phases, viz,# 
Pre-test# three-training sessions and post-test. The entire 
sample thus matched was then split up into two major groups# 
the control group and the experimental group. This division 
of the sample was randomly done. Details of further division 
of the groups has been dealt with later on in this chapter. 
Here# the important thing to Know is the treatment given to 
the control and the experimental group. 

Procedure for stimulating problems i 

This comprised the first procedure of the study. Every 
student of both the control and the experimental group were 
asXed to solve four problems in the question formate given 
to them. These problems were the Digital problem, the Beaker 
Problem# the seed problem and the Worm Problem. -The first 
three problisma were based on combinational scheme of thought 
and the last was based on exclusion of variable scheme of 




thought. The purpose of these stimulating problems were to 
motivate the students to think, be able to exhaust majority 
of the various phenomena (comoinations) and to pick the 
relevant variable by excluding the irrelevant variable. They 
also become familiar with how to deal with the problems of 
the pre-test. The students were asked to record their 
answers in the space provided under each question. It was 
also ensured that the sequence in answering the question was 
maintained, 

procedure for Pre-test i 

iBinediately after the stimulating problems the student 
were asked to solve the problems of the pre-test. The pre¬ 
test problems were printed in a separate booklet. • The test 
was administered simultaneously to the control and experi¬ 
mental group, pre-test consisted of five piagetlan problems 
via., the'wax problem, the Bending of Rod Problem, the Ramp 
problem, the Plow of Liquid Through a tube Problem and the 
Simple Pendulum problem, based on two scheme of thought, via., 
the separation and controlling of variables and exclusion of 
variable. The former dealt with finding out the effect of 
the variations of one variable when the other causative 
variables' are held constant. The latter follows an isolating 
strategy. That is the non-causative or irrelevant variables 
of a certain pherwmenon. are excluded. Students recorded 
their answers in the space provided below each quest ion. Blank 
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paper was also supplied to those students who required extra 

space to complete their answersa The sequence of the ques— 

. > ■!> 

tions was maintained. 

Training sessions i 

This part of the procedure consisted of three training 
sessions. Each training session was conducted at an interval 
of approximately two weeks, it was planned to have more 
training sessions if necessary i.s., if the results were un¬ 
satisfactory* Due to the constraints of the school conditions 
this, however, could not be carried out. Training was imparted 
only to the experimental group. 

First Training session j 

Students were first supplied with the question booklet, 
The problems were the same as that of the pre-test. Each 
problem# however# had various sub-processes in accordance with 
the variables. This was done so that the students could solve 
the problem step by step and verify their conclusions. The 
mode of presentation was different for the problems. The 
wax Problem was executed orally# that is# the main equipment 
was adjusted in the presence of the students. Each sub- 
process was orally put forward# without actually performing 
the experiment. For the next two problems# that is# the 
Bending of Rod and the Ramp Problem, demonstration method was 
employed. That is the Investigation with the help of a couple 




of students performed esch step or sub-process according to 
the variations of the variables keeping all but one constant* 

The fourth problem, that is, the flow of liquid through a 
tube was presented pictoriaiiy. That is each sub-process 
was shown with the help of a diagram. For the fifth problem, 
ie the dimple Pendulum Problem experimental method was adopted. 
The students seemed very curious to handle the apparatus 
themselves. To bring about variety in solving the problems 
and not wishing tc suppress their urge, they were allowed to 
perform the experiment according to the variation they desired 
and draw conclusions, These sub-processes were performed in 
small groups. They were, however, asked to record their 
observations* 

Before the actual training process could commence the 
investigator gave the students an example of- drying up of an 
handkerchief to solve verbally, ^fter posing the example 
the investigator asked the students to give the name of the 
variables. The variables they gave were size, material of 
the handkerchieves, atmospheric conditions, design and colour 
of the handkerchieves, dampness of the cloth*etc* Then each 
variable was separately dealt with in the same manner as was 
in the tralniruj session formate for other problems. Then the 
training session began. Each step for each problem is discussed 
ahead in this chapter. After a gap of approximately two weeks 
second training session began. 




second training session i 


once ag<»ln hint was given to a few lower graders only, 
with the handkerchief problem. Experiments were conducted 
in the same way as in the first training session. The time 
taken by the students to solve the five Piagetian task was 
much less than the first training session. 

Third training Session j 

After a gap of approximately two weeks from the second 
training session the third training session was given. The 
Investigator did not give any hints. The students completed 
their problems faster than they did so in the second training 
session. The procedure was the same as in the previous 
sessions, 

Thera was no fourth training session due to the cons- 
ttaints of the school conditions yet it was seen that the 
performance of the students was almost what was expected of 
them* 

Posutest I 

Immediately after the third session, post-test was 
conducted on both controlled end experimental groups simulta¬ 
neously. Post-test was identical to the pre-teat. 
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DESCRIPTION, ADMINISTRATION AMD SCORING 
PROCEDURE OF THE TOOLS i 

Raven*3 Progressive l*1atrlx i 

In order to form the experimental and control groups 
the students in the two groups had to be matched on intelli¬ 
gence* For this purpose# the investigator had to measure 
Intelligence of a large number of students within a short 
period of time so it was decided to use group test of intelli¬ 
gence, Further# to avoid the problem of language comprehen¬ 
sion, a group non-verbal test was used for the study. Thus 
the test selected for this purpose was Raven's progressive 
Matrix test. 

Raven *3 standard progressive matrices test (RPM) has 
A, B, C, D and E parts, in all it comprises of sixty items 
- twelve in each paart* Each item consists of a design or 
matrix. This test waus conducted on the students of classes 
Vll# MIX# IX and X. . 

The testee examines the matrix. A small portion in 
the matrix is missing. Below the matrix six possible answers 
are given in the fottn of same designs. The testee chooses 
the correct answer in order to complete the matrix,i*e,# 
make the design a whole. The easier problem draw principally 
on discrimination# the more difficult ones on reasoning by 
analogy. The problems ate divided into series - five in 




case of standard matrices each with twelve problems arranged 
in order of easy to difficult. The answers have to be 
given in a separate answer sheet so that the test booklets 
can be used over and over again. To eiisure sustained 
interest and avoid tatique, the designs of each problem are 
boldly presented and accurately drawn. 

Retest reliability of the test as worked out by Raven 
(I960)* varies from person to person in different age range* 
but never goes below 0,63, Raven also provides satisfactory 
relationship of this test with Mill Hill vocabulary scales 
and Terman Me rill Intel lege nee Quotent. 

M.asih (197 3) worked out the split half reliability 
of this test on biology students of Higher Secondary Schools 
of Rajasthan. The value of 'r‘ has been calculated by 
Pearson^s product Moment method. This value has been 
corrected by spearman Brown prophecy formula to provide an 
estimate of the internal consistency of test scores earned 
by representative groups of oiology students. Reliability 
was worked out to be 0*90. 

>>dmini8tration * in order to prepare the matched 
groups, the RPM test was conducted on a much larger popula¬ 
tion from each grade than was actually required for the 
study. This was done in order to leave a sufficient residue 
in the groups after eliminating the population not falling 




90 


under the criteria of the matched group formation. The test 
was administered in a classroom situation. Each student 
was provided with a question booklet an^ a separate answer 
sheet. The students were not time bond. The first item of 
the first part was solved aloud in the class so that every 
student knew what and how he was expected to do* G®nerally 
the sequence of answering the parts was maintained. The 
number below the right answer is jotted down in the answer 
Sheet, 


scoring procedure i There were five parts with twelve 
items each. That means there were sixty items. The scoring 
was done according to the manual. Each right answer carried 
one mark each. Thus the maximum marks were sixty. To 
facilitate the work, a scoring key was constructed by the 
investigator. The marks awarded to each student was accord¬ 
ing to the number of right answers he gave, on the basis of 
this scoring, a person is said to be intelligent if he has 
secured more marks i,e*, from 45 to 60, If a person has 
secured less than 15 he is said to be possessing low intelli¬ 
gence* These raw scores obtained were used to obtain the 
various objectives of the study. 

Socio-Economic Status Questionnaire i 

TO enable the investigator to prepare the control 
and experimental groups * the sample were matched against 
socio-economic status. 



Hi 


The socio-econo!tilc status questionnaire was cons¬ 
tructed on the basis of Socio-economic status scale question¬ 
naire (SESSU) constructed by s. jalotaj Pandeyj S.D, 

Kapoor atv3 R, N* Singh, one type questionnaire was opted 
for so that the student had a greater freedom for answering. 

The questions were basically olvided into three broad 
categories - Education^ Occupation and income of the parents. 
These were again sub-categorised as follows » 


Education i 

(a) 

Illiterate 


(b) 

Primary 


(c) 

Higher Secondary 


(d) 

Graduate 


(e) 

Post-graduate 


it) 

Degree in professional education 

Occupation t 

(a) 

unskilled - labour, etc. 


(b) 

Partially skilled workers - farmers, 
peon, fourth class servants. 


(c) 

Clerical jobs - clerk, salesman, 
technician, small businessman, 
primary or middle school 
teacher . .. 


Id) 

junior officers - lawyer, doctor, 
shopkeeper, Higher secondary 

teacher, lecturer 


(e) 

High class officers - professors, 


administrators, big lawyers, 
doctors (M.D. fic M.S.) 




(a) 

Re 1 

- Rs, 100 

(b) 

Rs. 101 

- Rs, 200 

(c) 

Rs. 201 

- Rs. 400 

lb) 

Rs. 401 

- Rs, 1000 

(e) 

Rs.lOOl 

- Ks.1500 

(f) 

Rs. 1501 

and aoove 


kdministration t The subjects were provided with the 
formate designed by the investigator. They were asked to 
read the instructions carefully and only then to answer. 

Before answering the questions on the formate they were asked 
to fill bp the entries preceding the questions. These were 
the name, age, grade, section, sax, name of the school, date, 
etc. The main purpose behind these entries was not only to 
prepare the control and experimental group but match them 
against age and grade as well. These entries were checked 
later on with the school record. They were given freedom 
to answer in accordance with their social-economic status 
conditions. Each category had to be mentioned differently 
for both the mother and the father. Special mention was 
also made for the type of family and earning members. This 
formate too was free of any time limit. The test was 
administered to a big population gradewise so that matched 
group number could be satisfactorily selected. 

scoring procedure for socio^Sc onomic Status Questionnai re> 
AS stated earlier, the questionnaire was constructed 
on the basis of soc io^Bconomic Status Scale, Questionnaire 




constructed by S. jalota, r.n, pandey, s.D. Kapoor and R.S. 
Singh. The scoring procedure was also similar, points 
awarded for each category is given below. The maximum points 
for each category was six. 


Education 

1 



(a) 

Illiterate 

* • 

1 point 

(b) 

Primary education 

e » 

2 Point 

(c) 

High Secondary 

• • 

3 point 

(d) 

Graduate 

« ft 

4 Point 

(e) 

Post-graduate 

• ft 

5 Point 

(f) 

Degree in professional 
education ., 

6 Point 

Occupation i 



(a) 

unskilled (labour. 

etc») 

1 point 


(b) Partially skilled (Farrmeri 

neon, fourth class 

servants) 2 point 

(c) Clerical job (clerk, sales¬ 

man, technicians, small 
businessman, primary or 
middle school teachers) 3 Point 

(d) Non-<33^2etted Officers 

(lawyer* doctor, shop¬ 
keeper, Higher secondary 
teachers, lecturers) 4 point 

(e> Gazetted Officers (profes¬ 
sors, administrators, 

Judges, doctors (H.D, & 

M,S,} * • 


5 point 




income j 







(a) 

Re 

1 

to 

Rs. 100 

1 

Point 

(b) 

te. 

101 

to 

Rs, 200 ., 

2 

Point 

(c) 

Rs. 

201 

to 

Rs, 400 

3 

Point 

(d) 

Rs. 

401 

to 

Rs.lOOO 

4 

Point 

(e) 

Rs. 

1001 

to 

Rs,1500 

5 

point 

(f) 

Rs.1501 

and above ,, 

6 

Point 

Cattell’3 

Q. 

I 






One o£ the aims o£ the study was to deterniine the 
relationship between the various personality traits and the 
three levels of intellectual development. Another aim was 
to determine the personality traits of those stuaents who 
were favourably influenced by the training, personality 
factors were also considered for factor analysis. For this 
a standariaed test of personality "The Jt* Sr, High School 
Personality Questionnaire (Hindi version) was given to each 

* * "r 

Student of each grade in a classroom situation. Form A was 
used. The measures fourteen distinct dimensions of 

personality of persona between age 12 to 18, 

The Hindi version prepared by Kapoor and Mehrotra 
consisted of hundred and fourteen questions. Each question 
was constructed in one line. Each question had three possible 
answers. This te«ti, includes all of the more adequately 
research-demonstrated dimetasions of personality from the 




general personality sphere. Answer sheets are separate so 
that the test booklets can be used again. This test was 
administtired in groups, 

A brief description of the fourteen personality traits 
has been given below in a tabular form. 


Table No,6 

Characteristic expressions of the traits 


s, 

NO* 

Low Score versus 

High Score 

1 

2 

3 

4 

1. 

FACTOR A (-) 


FACTOR A (+) 


SIZOTHi'MIA 

vs 

AFFECT Of IfiTMlA 


(Reserved, detached. 


(Good natured, easygoing, 


critical, aloof,stiff) 


outgoing and participat¬ 
ing) 


(a) cubical 

Vs 

Good natured,easygoing 


(b) Stands by his 

VS 

Ready to cooperate, likes 


own ideas 


to participate 


(c) cool# aloof 

VS 

Attentive to people 


(d) precise# objective 

VS 

Softhearted, casual 


(e) Distrustful, 

VS 

Trustful 


skeptical 




(f) Rigid 

VS 

Adaptable, careless, 

Goes alone. 


(g) cold 

vs 

warmhearted 


(h) prone to Sulk 

Vs 

Laughs readily. 





* FACTOR B (-) 

LOW liSTELLlGl3I«:E VS 

(crystallized Power 
Measure, Dull) 

(a) LOW mental vs 

capacity 

(b) Unable to handle Vs 
abstract problems 

3. FACrOR C (-) 

EMOriONAL INST ability Vs 

(Affected by feelings, 
emotionally less stable, 
easily upset, change¬ 
able) 

(a) Gets emotional Vs 

when frustrated 

(b) Changeable in Vs 

attitudes and 
interests 

(c> Easily perturbed Vs 

(d) Evasive of respon- Vs 
sibilities, tending 
to give up, 

(e) Worrying Vs 

(f) Gets into fights VS 
and problem 
situation 


FACTOR B (+) 

HIGH INTELLIGENCE 

(Crystallized, Power 
Measure, Bright) 

High mental capacity 

insightful, fast-learning, 
intellectually adaptable 

FACTOR C (+) 

HIGHER EGO STRENGTH 

(Emotionally stable, 
mature, faces reality, 
calm) 

Emotionally mature 

Stable, constant in 
interests 

calm 

Does not let emotional 
needs obscure realities 
of a situation, adjusts 
to facts, 

unruffled 

Shows, restriint in 
avoiding difficulties 




4, 


FACTOR D (-) 

PHLE^MWIC Ta^PSRAMENT VS 


(Or.dt.‘.no ns t rat 1 ve , 
deliberate, inactive, 
stodgy) 

(a) stoical vs 

(b) Complacent Vs 

(c) Delibrate Vs 

(d) Not easily jealous vs 

(e) Self-effacing Vs 

(£) constant Vs 

(g) Not restless Vs 


5^ factor E (-) 

S0B41S31VENBSS VS 

(Obedient^ mild, 
easily led, docile, 
accomodating) 


(a) 

Submissive 

vs 

(b) 

Dependent 

vs 

(c) 

considerate. 

vs 


diplomatic 


(<3) 

Expressive 

vs 


FACTOR D (+) 

EXCITABILITY 

(Excitable, impatient, 
demanding, overactive 
chrestrained) 

Demanding, impatient 

Atte ntion-getting, 
showing off. 

Excitable, overactive 

prone to jealousy 

Self-assertive, egotisti¬ 
cal. 

Distractiole 

Shows many nervous 
symptoms 

FACTOR E (♦) 

DOMINANCE OR ASCENDANCE 

(Assertive, aggressive, 
competitive, stubborn) 

Assertive, self-assured 
Independent-minded 
Stern, hostile 

solemn 






1 


2 


3 


4 



(e) conventiondl, Vs 

conforming 

{£) Easily upset by vs 

authority 

(g) Humble Vs 

6. FACTOR F (-) 

DE3URGENCY Vs 

(Sober, taciturn, 
serious) 

(a) Silent/ intros- vs 

pective 

(b) Full of cares Vs 


(c) concerned/ Reflec- vs 
tlve 

(d) incommunicative, VS 

sticks to inner 
values 

(e) slow, cautious Vs 

7, FACTOR 3 

LOW SUPEREGO STRENGTH VS 
or LACK OF ACCEPTANCE 
OP GROUP MORAL 
STANDARDS 
(Disregards rules, 
expedient) 


Unconvantional 

Headstrong 

Admiration demanding 

FACrOR F (+) 

SURGENCY 

(Enthusiastic, headless, 
happy-go-lucky) 

Talkative 

Cheerful 

Happy-go-lucky 

Frank, expressive, reflects 
to group. 

OuicK and alert 

FACTOR G (+) 

SUPEREGO STRENGTH Ot 
CHARACfER 

(conscientious, persistent 
moralistic, staid) 





2 


3 


(a) Quitting, fickle vs 
(d) Frivolous Vs 

(c) self-indulgent vs 

(d) slack, indolent VS 

(e) Undependable vs 


(f) Disregards, ooli- Vs 
gations to peopla 

e. FACrOR H (-) 

THRSCTSfc VS 

(Shy, timid, res¬ 
trained, threat- 

sensitive) 

(a) Shy, withdrawn vs 

(b) Retiring in face Vs 

of opposite sesc 

(c) Emotionally Vs 

cautious 

(d) Apt to be embitter- VS 
ed 

(e) Restrained, rule- Vs 
bound 

(£) Restricted interests Vs 





persevering, determined 
Responsible 

Emotionally disciplined 

consistently ordered 

conscientious, dominated 
oy sence of duty 

concerned about moral 
standards and rules 

FACTOR H (+) 

PARMIA 

(Adventurous, thick-skinned, 
socially bold) 

Adventurous, likes meeting 
people 

Active, overt, interest in 
opposite sejc 

Responsive, genial 
Friendly 

impulsive 

Emotional and artistic 

interests 


(g) Careful, considerate Vs 
quick to see dangers 


Carefree, does not see 
dangei signals 





9. FACTOR X (-) 

JtARRIA Vs 

(Tough-roinded, rejects 
illusions) 


(a) 

unsentimental, 

expects 

Vs 

(b) 

self-reliant. 

vs 


taking responsibility 

(c) 

Hard (to point of 
cynicism) 

vs 

{&) 

Few artistic 

vs 


responses 


(e) 

unaffected by 
•‘Fancies'* 

VS 

(f) 

Acts on practical, 
logic evidence 

vs 

(g) 

Keeps to the point 

Vs 


Ih) Does not dwell on vs 
physicel disabili¬ 
ties 

10. FACTOR J (-) 


FACTOR 1 (+) 

PREMSIA 

(Tender-minded/ sensitive, 
dependent, overprotected) 

Fidgety, expecting 
affection and attention 

Clinging, insecure, 
see)cing help and sympathy 

Kindly, gentle, indulgent 
to self and others. 

Artistically, fastidious, 
affected, theatrical 

imaginative in inner life 
and in conversation 

Acts on sensitive intuition 

Attention-seeking, flighty 

Hypochondrical,^ anxious 
about self. 

FACTOR J (-«') 


Z£PPXA VS COASTHBNIA 

(zestful, liking (circumspect individualism, 

group action) reflective, internally 

restrained) 

(a) Dikes to go with vs Acts indivldualistically 

the group 
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12 3 4 


(b) Likes attention 

vs 

Guarded, wrapped up in 

self 

<c} sinks personaltty 
into group 
enterprise 

vs 

Fastidiously obstructive 

(d) Vigorous 

vs 

Neurasthenically fatigued 

(e) Accepts common 

standards 

vs 

Evaluates coldly 

FACTOR 0 C-) 


FACTOR 0 (+) 

UOTROUBLED ADEQUACY 

Vs 

GUILT proneNESS " 

(Self-assured* placid* 
secure* complacent/ 

sevene) 


(Apprehensive# self- 
reproaching, insecure, 
worrying# troubled) 

(a) Self-confident 

vs 

worrying, anxious 

(b) Cheerful/ resilent 

vs 

Depressed# cries easily 

(c) impatient# placid 

Vs 

Easily touched# overcome- 
by moods. 

(d) Expedient# insensl- vs 
tive to people's 
approval or dis¬ 
approval 

Strong sense of obligation, 
sensitive to people's 
approval and disapproval 

(e) Does not care 

VS 

Scrupulous, fussy 

(f) RiKlely vigaroua 

Vs 

Hypochondrical and 
inadequate 

(g) NO fears 

Vs 

Phobic symptoms 

(h) Given to simple 

vs 

Lonely, brooding 


action 
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12. FACTOR C-) 

GROUP DEPENDElKnf VS 

(Sociably/ group 
dependent/ A 'joiner* 
and sound follower 

12. FACTOR (-) 

LOW SELF-SEWriMENT VS 

INTEGRATION 

(uncontrolled/ lax, 
follows own urges, 
careless of social 
rules) 

13* FACTOR 0 ^ C-) 

LOW ERGIC TENSION Vs 

(Relaxed, tranquil, 
torpid/ unfrustrated/ 
composed) 


factor' (+) 

SELF-SUFFICIENCY 
(Self-sufficient, resource¬ 
ful, prefers own decisions) 

FACTOR Q 3 (■♦•) 

HIGH STRENGTH OF SELF 
SENTIMENT 

a m 

(controlled, exacting 
will power, socially 
precise, compulsive, 
following self-image) 

FACTOR C+) 

HIGH ERGIC TENSION 

(Tense, frustrated, driven* 
overwrought, fretful) 


Retest reliability of the test was worked out for 
each factor t 


FACTORS 
FORM A 


A 

.68 


B 

.61 


C 

.67 


D 

.59 


£ 

.77 


F G 

.67 .65 


FACTORS H I 

FORM A 


Q 


O2 °3 

,72 ,61 .77 


65 


75 


51 


70 




The concept validity coefficients derived as the 


square root of equivalence j 


FACTORS A B 

Coeffs. *70 *63 


C 

,72 


D 

.72 


E 

.56 


F 

.65 


G 

.71 


FACTORS H I 

Coeffs, ,71 ,68 


J Q Qj 

.84 .87 .87 



Administration j The test was administered in a class 
room situation, The time required for administration was 
about forty to fifty minutes. Each student of the control 
and the experimental group was provided with a question 
booklet and separate answer sheet. The procedure of the 
test was explained verbally so that everyone was able to 
understand clearly how responses ate to be made, curing the 
test* meaning of words were explained to an examinee, upon 
request. The investigator took constant rounds in the class 
to see that the instructions have been understood. Each page 
of the test booklet corresponded to a column on the answer 
sheet. 

scoring procedure for H.S.P.Q . * 

Separate answer sheet was provided to each student. 
The completed ansvfer sheet is the primary record-from which 
the scores can be obtained. 








Each answer sheet was scored by hand stercil Xey, 
which consisted of two parts. This Xey was adjusted by 
check holes to the answer sheet. Above each hole 1 or 2 
numbers are already written. The number of those holes 
which tallied with the v mark of the answer sheet were 
added for any one factor at a time - from left to right. The 
total was entered in the space at the right hand for that 
factor in the “Raw Score“ column, of the answer sheet. This 
was repeated for each factor, 7 factor in each Xey. 

These raw scores for each factor were converted into 
sten scores from supplements of norms given in the manual. 

The raw scores mean of the population is taken by the con¬ 
ventional sten table as the central point of the ten-point 
tsten) scale. Thus, what are usually called “average“ or 
“normal* scores of a trait are represented by sten score 5 
and If the sten scores are 1, 2# 3 and 8# 9, 10, then 
the person is said to be definitely departing from the 
everage, These sten scores have been used to find out the 
various relationship of personality traits with other variables 
of the study, 

piagetian tasks t 

perhaps the most important single proposition that 
the education can derive from Piaget's work, and thus use in 
the classroom is that children learn beat from concrete 
activities, Piaget places major emphasis on the role of 




in inteXicC'buaX deveiopnient. one of ine majojc 
soumes of if not the most essential one* is the 

intrinsic activity of the child, k child must act on things 
to understand them, a child manipulates the things he 
handles, it is through manipulation that he develops schemes 
relating to objects. 

The present study's main objective, i.e. the effect 
of training on intellectual development is motivated by the 
above theme, Piaget has given no comment on training* yet 
in the present study various Piagetlan tasks related to three 
scheme of thoughts have been chosen. These have been des¬ 
cribed below I 


Table NO.7 

piagetian Tasks used in the study 



Hame of task 

scheme of thought 

1 

2 

3 

(Stimulating Problems) 


1. 

Digital problem 

combinatorial 

2, 

Beaker p)h3blem 

combinatorial 

3. 

Magic seed problem 

combinatorial 

4. 

Worm problem 

Exclusion, of irrelevant 

yard ables 


Contd..• 






1 

2 

3 

If 

■teat and Post-test Problems) 


5. 

wax problem 

Separation and control 

of variable 

6. 

Bending of Rod problem 

Separation and control 

of variable 

7, 

Ramp problem 

Separation and control 

of variable 

8. 

Flow of liquid through 

a tube 

Exclusion of irrelevant 

variables 

9, 

pendulum problem 

Exclusion of irrelevant 

variables 


Table Nq»8 

selection o£ the problem 


S. 

NO, 

Schema of thought 

Objectives 

Tas)c 

1 

2 

3 

4 


1, 

Combinatorial 

Each pupil should 

(a) 

Digital 


problem 

be able to exhaust 


problem 



at least 60% of 

(b) 

Beaker 



the possibilities 


problem 



of the various 

Cc) 

Seed 



combinations. 


problem 


Oontcit • * • 
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1 2 


a 


4 


2. Separation of 
variables 


3, c>«3lusion of 
variable 


The student must 
be able to 
indicate the 
important effect¬ 
ing factors "other 
things being 
equal". 

The students picks 
up the Irrelevant 
variables. 


(a) wax problem 

(b) Bendinn of 
the rod 
problem 

(c) Ramp 
problem 


(a) Worm problem 

(b) Flow of 
liquid 
through a 
tube problem 

(c) simple 
pendulum 
problem 


Reliability of tl-^ problems t 

After the selection of the problems were finalized 
they were put into a written form# The test was conducted 
on sixty students, twenty each from grade seven to nine. 
These students were randomly selected, same test was then 
repeated on the same students after a gap of two months, 
reliability of test was calculated which is being given in 

Table No*9* 
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Table ho« 9 


S.KO. 

problem 

Reliability 

coefficient 

1. 

Digital problem 

0.363 

2. 

Beaker problem 

0.37 2 

3. 

Magic seed problem 

0.779 

4, 

worm problem 

0.762 

5. 

wax problem 

0.654 

6. 

Bending of rod problem 

0,812 

7. 

Ramp problem 

0.753 

8. 

Plowing of liquid through a 
tube problem 

0.826 

9. 

Pendulum problem 

0.683 


The tasks were selected after having gone 'through 
various concerned references. These were than discussed 
individually with experts. The questions were framed for 
each problem, in all sixteen problems were chosen out of 
which nine were retained, 

A test was constructed and conducted on twenty 
students randomly selected from grade VIX to IX of Regional 
College, Atjnter. on the basis of their responses, a final 
format was prepared. Tbe language of each problem was thus 


framed 




ion 


After preparing the final format the Questionnaire 
wae again dlscnsaed with the experts. This was then re¬ 
written in Hindi with the help of Hindi teachers pf„vidya 
Bhawan Teachers* college and Vidya Bhawan Hicjher secondary 
School* Help was also taken from some science teachers. 

The problems were Judged with respect to language compre¬ 
hension and the presentation of figures, apparatus or process 
involved in each step of the problem. 

The Questionnaire was then conducted on students of 
various grades of jyoti sal vidyalaya, Udaipur. The problem 
were understood correctly by of the students* This was 
found BO after analysing the responses of the students. 

After making necessary changes* the final set of S 
problems for pre»tast and 4 problems for stimulating were 
printed* 

1* DXQlTitf^ PROBLISM I 

There are four digits - 6* 7, e, 9* By combining two* 
three or four digits* make as many numbers as possible. (The 
students are to use a digit only once in one combination.) 

This problem is based on the combinatorial scheme 
of thought as propounded by Jean Piaget. The pupil can 
make twelve combinations by using two digits* twenty four 
combinations by using four digits. Hence in all they can 
n»3ce sixty auch combinations* 
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2. BEAKER PROBLm t 

There are four beakers a, b, c, d filled with 
different colour liquid in each* There is another beaker 
£ filled with a colourless liquid* Vihen some drops of the 
liquid from beaker B* c, D are added haphazardly to the 
licpiid of E beaker the solution of beaker E turns yellow. 

What are the possible combinations which can lead to the 
yellow colour of the liquid in beaker b, xhe students can 
use one# two# three or an the four beakers a, b. c. D). 

This problem is based on the corobinattonai scheme of 
thought* This problem has fifteen sub-process, your sub- 
process using one beaker* six sub-process of using two 
beakers* four sub-process using three beakers and one sub¬ 
process using all the four beakers. 

3* MAGIC SES3D PROBLEM » 

A farmer has a bag of seeds with him. He wants to 
grow them into healthy seedlings which he does not know how* 
The only thing he knows is that their growth depends upon 
three factors « water# fertiliser and sunlight. His problem 
is to find out the right quantity of these factors. He 
divided each factor into three quantities high# low# medium. 
He brings as many earthen pots as there were combinetions. 
How many pots did he buy ? 




11.1 


Tliis pcobletn is based on the combinational scheme 
of thought. It has twenty seven possible combinations» nine 
for each factory using three different quantities in each 
combi t:A cion* 

4* worn PROBLEM » 

A student while taking a stroll in the garden came 
across some attractive worms. He wants to raise them as pet, 
but ho does not know the condition for their survival. He 
puts the worms in four glass boxes each with different condi¬ 
tions, these conditions wore as follows * 

Light, dry - wet* 

Light, dry - dry. 

Dry - wot, light* 

wet - wet, light* 

The movement o£ the worms can be concluded by seeing 
the number of worms at each end of the tube, this movement 
is in accordance with the favourable conditions for the 
survival of the worms, which Is/are the conditions ? 

This problem Is based on the exclusion of Irrelevant 
variable schctma of thought* The problem comprised of three 
parts. The first part showed two boxes with different con¬ 
ditions, one end of each box was dry and the other end of 
one box was wet and the other end of the other box was dry. 
Light was provided towards the dry side of the box, A larger 
number of worms clustered round the dry and light side of the 
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tube* In the next part again there are two boxes each with 
conditions* Both the boxes had wet conditions 
on one side* But one end of the one box Is dry and the 
other end of the other box la wet. Light is provided 
towards the wet side of the box* More worms are seen 
clustering round the wet side towards the light. 

The last part of the problem was to enable the student 
to find out which was the important factor« necessary for 
the movement of the worms# on the basis of the answers given 
to the previous two sub^parts. Hence only one factor was 
vital and the rest not having any effect. 

This problem is based on exclusion of irrelevant 
variable so heme of thought# where a testee excludes the 
Irrelevant variable and makes a mention only of the causative 
variable. 

5. THE WKX PROBLBM i 

This problem was based on the separation and control* 
ling of variables. 

The experiment consisted of the following apparatus, 
k stand ott which a rod could be fixed with the help of a 
clamp* Two rods of same length * same diameter but different 
material# two rods of same length# same material but different 
diameteti two rods of same material, same diameter but 
different length. 




In the pre«<test< diagram of the above experiment v&s 
shown. The students were asked to find out on which varia¬ 
bles did the falling of wax bails depend. 

m the training session experiments performed were 
varied according to the variables. A.11 the exercises were 
put forward verbally, iqo demonstration or experimentation 
was adopted, using two rods of different material but same 
diameter# same length. The pupils were asked to observe 
the tiJOe taken for the wax bails to fail in each case. Then 
in the next part of the same experiment two rods of different 
diameter knit same material, same length were taken. Time 
taken for the wax bail to fail were noted. The third part 
was with two rods of different length but same material and 
diameter* The students were asked to draw their conclusions 
In a format given by the investigator* Both the variables 
when tackled independently do affect the melting of wax. For 
independent affect variation the all but the varying variable 
were constant* . 

The post-test was similar to the pre-test. 

BBRDING OF RODS i 

This piagetian task was based on the separation and 
control of variables, i*e, for a complete solution to be 
attained each fwtor must be varied independently and others 
held constant* 




Ttie consJLated of six rods; two made of 

iroRi but both of different dl&meter; two made of copper 
but both of different diameter; two of brass but both of dt£iecent 
diameter* These rods were made in such a way that three 
rods of each material were same in diameter - say thickness. 

The other three rods each of different material were similar 
in diameter were thinner than the above mentioned three rods. 
These six rods could be fixed in the wooden plank which had 
holes tight throxigh them* By either pulling back or pushing 
out the rods through the holes in the wooden plank, their 
length could be adjusted i.e*, length can be increased or 
decreased. Some weights could be hung at one end of the 
rods; the other end of the rods being fixed in the wooden 
plank. These weights were kept constant throught the 
exercises. The sttidents are asked to firvf the variables 
which affect the bending of rods* 

in the pre-*teat no demonstration was given. However, 
the students were asked to find out those variables which 
were responsible for the bending of the rods. Answers were 
recorded on the question format provided to each student. 

in the traitdng session exercises the first part 
consisted of rods of different length, but similar in 
material ana thickness, weights (kept same for all the 
processes) were hung at the tip of each rod. The difference 
In the bending of the rods were observed and the students 
were asked to record their conclusion. 




m the next exercise the rods were of different 
material but same in length and thickness. After hanging 
Yfeights of same quantity at the end of each rod the effect 
was observed and conclusions were drawn. 

The last exercise consisted of rods having same 
length/ and material but different diameter. The effect of 
weight was observed for each rod and the conclusion were 
drawn. 


The Post-test was identical to the pre-test. 

7, THE RAMP PROBLEM * 

This piagetian task was based on the separation and 
control of variables put forward by plaget as all but one 
equal. 

The experiment consisted of three ramps of different 
material/ same angle« same material/ different angles* two 
balls of same aiae but different weight and material* same 
weight but different size and material* same material but 
different ia weight and size. The pre-test was similar to 
the bending of rods and wax problem. The problem was expla¬ 
ined to the students. They were asked to describe the 
variables responsible for the movement of the target ball. 

in the training sessions the experitnent was demons¬ 
trated in four short exercises, in the first exercise the 
weights of the target balls and hitting ball is different. 




llfi 

The sn^le of the ramp# the size of the balls# the surface 
of the ramp are the aame« First a lighter ban is hit by 
a heavier ball. Then the heavier ball is hit by the lighter 
ball. The differerce in. the movement of the target ball 
placed at the centre of the ramp is noted in’ both the cases. 
The students vere asted to draw their conclusion. 

in the second exercise the size of the hitting bail 
and the target ball is different. They are however# same in 
weight. The angle and surface of the ramps are the same. 

First bigger bail is hit by the smaller ban. Then the 
smaller ball is hit by the bigger ball. The students were 
aslced to conclude their observations. 

in the third part of the problem the angle of the 
ramps ware different. The size and weight of the hitting 
and the target ball was the same. The surface of the ramps 
ware the same, students draw conclusions by observing the 
difference in both the cases. 

in the last part of the problem the surface of the 
ramps were different. The angle of the ramps wore# however, 
same. The size and weight of the hitting ball and the target 
ball was the same. The students on seeing the movement of 
the target ban in both the cases drew their own conclusions, 

The post„teSt wm similar to the pre-test. 
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8 . PLOW OF LIQUID THROUGH A TUBE t 

This task viaa based on exclusion of irrelevant 
variable scheme of thought l*er picking up relevant variables 
and excluding irrelevant variables* 

The experiment consisted of beakers of same size, to 
each beaker was cohnected glass tubes with a lot of varia¬ 
tions. TliBse tubes had a hole so that liquid from the beaker 
cbuld flow through them. The length of the tubes, the size 
of holes of the tubes were different. Each factor was varied 
independently keeping other factors constant. 

The pre-test consisted of the problem in the form of 
a diagram followed by the question, asking the pupils to name 
the dependent factors on which the flow of liquid through a 
tube depends* 

in the training sessions this problem was dealt through 
picture presentation, sach variable was proved independently 
through four exercise*• 

in the first exercise there were three beakers of the 
same size. These beakers were labelled as ^ 3 ’ Each 

beaker had a glass tube attached to it. The length of the 
glass tube was different lu each beaker. The size of the 
hole in each case was the same, Thera were three- beakers 
kept below the t^tt>e so that the amount of liquid flowing 
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through the tubes of beakers Aj and could be collected* 

These were the collecting beakers Bj# Bj. The beakers 

A^, A2 and Aj were kept at a higher level than B^/ B3* 

The distance between Aj^and A^ and B2 and A^ and B3 were 

it 

the same. Same amount of liquid was filled^bearkers Aj^, A2 
and A3. The amount of liquid flowing through the tube into 
the collecting beakers, for a definite time period was 
observed . The time period was kept constant for ail the • 
exercises. 

in.the next exstclse, bearker Aj_, Aj and A3 were exact¬ 
ly alike. The length end diameter in an the beakers were 
the same. The distance between Aj^ t B^, A2 >02 ^3 * 

was different. Saiwe amount of the liquid was filled in 

A- and A,. Amount of the liqTiid collected in 63 and B3 
2 ^ 

in a definte time period was noted and conclusions drawn. 

in the third exercise beaker A^, Aj and A3 were exactly 
alike. The aiae of the hole (diameter) of the tube and the 
length of the tube was the same. The distance between t 2 ^, 
Aj I and A3 I B3 was the same. But the amount of the 

liquid in Aj, kj '^3 ■ 

oouaotrf in s^. »nd B, in a datlnlte tin,, jnrlod «aa 

observed and conclusions drawn* 

in the last exercise beakers A^^, Aj and A3 were exact¬ 
ly alike. The length of the glass tubes in each beaker was 




the same. But the diameter of the hole of the tube in each 

case was different. The distance between A. , Bw A : b 

112 2 

and A3 t B3 was the same. The amount of liquid in Aj^, A2 and 

A3 was the same. The amount of liquid collected during a 

• - 

Specific time period was noted and conclusions drawn. 

The post-test was extactly alike the pre-test. 

9 , PEMDULUW PROBLEM 1 

This Piagetlan task was based on the exclusion of 
irrelevant variable scheme of thought, m this scheme the 
student exclude the irrelevant factors and only the affecting 
factor is pointed out. 

The pre-test consisted of a simple pendulum problem 
in a question form. The variables responsible for the occi- 
lation of the bob was asked to be reported. 

The training sessions consisted of three short 
exercises. The studants were free to perform the experiments, 
in the first exercise three bobs were suspended from a single 
rod which was fixed on a stand. The length of the string of 
each bob was the same. The size of the bobs was the same. 

The weights of the bobs was different. Ml the three bobs 
were given on equal push with the help of a ruler* The 
oscillation of each bob was observed and conclusions were 


drawn. 
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in the next exercise egain three bobs were suspended 
from a single tod. The length of the strings of each pendu¬ 
lum was the same. The weights of the each bobs was'the same. 
But the size of each bob was different. A,ll the three 
pendulums were given an equal push with the help of a ruler. 

The oscillation of each bob was observed and conclusions 
wore drawn, 

Ih the third exercise there were three pendulum. The 
siae of each bob and the weight of the bobs were the same, 
but the length of the string was different, equal amoung of 
push was given to the pendulioms, oscillation of each pendulum 
was noted and conclusions drawn. 

in the experiment only one of the possible factor 
actually plays a vital or causal role, sifte the others 
have no effect they must be excluded after they have been 
isolated. The variable on seeing the apparatus, one might 
think to be relevant are, the length of the string, the 
height of the dropping point ( amplitude of the oscillation) 
and the force of the push given by the subject, the weight 
and the size of the object fastened to the string, Since 
only the length of the string is actually the relevant factor 
with the help of the above exercise it was isolated from the 
Others and were hence excluded, in this way the subject 
explained and varied the fre<3uencY of oscillation and solved 
the problem. 




121 


The post-test was identical to the pre-test. 

Mministratlon i The nine Piagetian type tasks 
finally chosen were then split up into two part.- the stimu¬ 
lating problems and the pre-test. The stitnulating problems 
comprised of four tasks, viz,, the Digital problem, the 
BeaXer problem, the seed problem and the worm problem. These 
were printed on a separate booklet. The five tasks for the 
pre-test were the Wax problem, the B^ing of Rod problem, the 
Ramp problem, the plow of Liquid through a Tube problem and 
the Simple Pendulum problem. These five problems were printed 
in another booklet. Thus there were two booklets. Each 
student of the class was first supplied with the Questionnaire 
booklet containing the stimulating problems. After filling 
the preliminary inquires of the first page, they were given 
instmstion on bow they had to deal with the problems. They 
were asked to record their answer in the booklet itself,Blank 
space for this purpose was provided below each question. The 
sequence foXlcwed in the question was mentioned. After every 
student had finished their problems, they were asked to keep 
the booklet face down on the top corner of the dest. Mean¬ 
while, pre-test booklets, with the help of the students were 
distributed. They were asked to read the instructions care¬ 
fully anl then answer the questions in the booklet Itself, 
The administrating procedure for post-test was the same, Por 
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the thirea l^ralnlng sessions each student was supplied with 
a separate booklet for each training session* The formate 
has been described earlier* 

SC0Rlt*3 PROCEDURE FOR PIAQETIAK TYPE TEST > 


Table NO. 10 


Showing the Steps 

for the solution, 

Marks 


for each step and 

the total weightage for 


the problem 



Name of the problem 

Steps for the 
solution of. 

Mark for 
each 

Total 
weightage 


the problem 

step 

for each 



problem 

1 2 

3 

4 

5 


1 , DIGITMj problem i-4 combination 1 Mark 15 Marks 


TWO digit-12 combina¬ 

5-8 

9 9 

2 ,, 

tions, three digits-24 

9-12 

9 9 

3 

combinations, four 

13-16 

0 9 

4 

digits 24 conibinations 

17-20 

9 9 

5 ,, 

(60 combinations) 

21-24 

9 9 

6 


25-28 

9 t 

7 


29-32 

9 9 

6 ,, 


33-36 

9 9 

9 ,, 


37-40 

9 9 

10 ,, 


41-44 

9 $ 

11 .. 


45-48 

9 9 

12 ,, 


49-52 

9 9 

13 


53-56 

9 9 

14 , • 


57-60 

9 9 

15 ,, 


Gontd... 




1 2 


3 


4 




5 


2. BEAKii^R PROBLEM » 
Using one beaker 

using two beaker 

Using three beaker 

using four beaker 


pour sub^iprocess one 15 Marks 
mark each 

&lx STib-process one 
mark each 

Four sub-process one 
mark each 

one sub-process one 
mark each 


3. SESD PROBLEM i 


Thera are three factors 3 x 9 * 27 combinations 15 Marks 
with three possiblll^ ,55 mark for each 
ties in each factor. combination 


4. WORM PROBLEM i 

CExcluaion of variable 5 marks in each step I'S Marks 
problem in 3 steps) 


Table So,11 

Expected performance for the Questions of 
Each Task# Their Level of cognitive 


pevelopment and scorlncj 

Task 

NO. 

Name of the task and expected 
performance 

Level of 

cognitive 

development 

Scoring 

1 

2 

3 

4 

I* 

VAX PROBLEM 1 

1 , predicts the variables 

II h 

1 Point 


contd*., 



II B 


2 Point 


diameter of the rod & the 
material of the rod. 

2 . Predicts that the melting 
of the -wax balls will depend 
upon the diameter and 
material of the rod. 

3 . predicts that the wax ball m 
willnot melt faster than 
another rod <establishing 
relationship by pairing off) 

by keeping other factors 
constant when experimenting 
with a certain variable, e.g. 
keeping material on the rod 
constant when experimenting 
with rode of different 
diameter. 

4 , predicts all the variable IV 
(material) and diameter of 
the rods) keeping all but one 
constant and testing one by 
one until all were tested. 

11 . BSKDIHG OF ROP PROBbEH*. 

1 . predicts the variables shape. IX fk 
diameter* length, material 
of the rod* 

2 * predicts that the bending of 11 b 
the rods will depend on its 
shape, diameter, length and 
material* 


3 Point 


4 point 


1 point 


2 Point 


Contd.«• 




3, Predicts that one tod would ill 
not band aa much as another 

by keeping material# length 
constant when experimenting 
with the diameter or the 
effect of any other material. 

4. predict all the variable IV 

length# material# diameter 
keeping all but one constant, 

III4 THE RAMI^PROBELM 1 

1. predicts the variables size ll h 
of the balls# weight of the 
balls# angle of the ramps and 
surface of the ramps, 

2. predicts that the movement II B 
of the target ball will 

depend upon the size of ball 
and weight of the balls# 
angle atx! surface of the ramps. 

3. predicts that one target ball m 
will not move as much as 
another when experimenting 

with one variable keeping 
the others constant* 

4* predicts all the variables IV 
size and weight of the balls# 
angle and sur/ace of the 
ramps# keeping all but one 
constant# 


3 point 


4 point 


1 point 


2 point 


3 Point 


4 point 


Contd,,• 
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IV* gLOW OF LIQUID THROUGH A TUBE t 

1, predicts the variables II ^ 

2* predicts that the flow of II B 

water depends on the variables. 

Level of “water/ length of the 
tube* diameter of the hole of 
the tube, etc, 

3. predicts that the flow of III 

water through one glass tube 
will vary from another tube 
due to certain factors. 

4 » Xs able to isolate ail the IV 
variables present by the 
method of varying siggle 
factor while holding ail 
other constant, only the 
causal factors are pointed 
out. irrelevant factors are 
excluded* 

V. PENDULUM PROBliKj i 

1, predict that the length of II A 
the string, weight of the 
bobs, siae of the bobs can 
he varied* 

2, predicts that the time taken ll B 
for the oscillation will 
d<^end upon the length of 
the string, weight and size 
of bobs. 


4 


1 point 

2 point 

3 point 

4 point 


1 point 

2 point 


contd... 
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12 3 4 

3, Separates out the factors III 3 point 

when he is given cotnbinations 

in which one of the factor ■ 
varies while the other is 
kept constant, 

4, la able to isolate all of the IV 4 point 

variables present by the 

method of varying a single 
factor^ while holding all 
other things being equal, 
only the causal factor is 
pointed and other factors 
are excluded. 


Cl assification of the Scores at different 
levels of intellectual development i 

in accordance with the level of performance in each 
task the students are classified into four levels of intel¬ 
lectual development. 

The followli^ range of scores is used to categorise 
the studenta into concrete, transitional and formal opera¬ 
tional stage for the stimulating problems t 




Range o£ scores 


Level of intellectual 

development 


1 - 

5 

Early concrete operational stage. 

6 - 

10 

Fully concrete operational stage. 

11 - 

15 

Transitional stage. 

16 - 

20 

Formal operational stage. 


Uhe number of points awarded for each" level 'of perfor¬ 
mance in each task of the Pre-test» training sessions and 


post-teat are as follows j 


Level I 

pre^erational stage 

0 Point 

Level 11 h 

Early concrete operational 

1 point 


stage. 


Level II B 

Fully concrete operational 

2 Point 


stage. 


Level III 

Transitional level 

3 point 

Level lY 

Fortnal operational stage 

4 Point 


The queetlcns asked in each task are based on these 
various levels mentioned above. The correct answer for each 

level has been awarded a mark, 

SfLerTiOAf _Q£. Xttfi- SaPOJll^ .. 

For selecting the samples of the study the investiga¬ 
tor had to decide about the institutions from which the 
sample had to he drawn, since the study was designed to 
have control and experimental groups# the first point kept 
in view while selecting the Institutions was that there were 



sufficient number of pupils in e&ch grade so that they could 
be Split into two equal groups. Thus, they could properly 
and accurately be matched against age, grade intelligence 
and socio-economic status* 

Since the study consisted of a pre-test# three training 
sessions spaced at two-weeXs duration each, and a post-test, 
it was also made sure that the institution finally chosen 
were such that maintained a good attendance record so as to 
avoid unnecessary drop-out. 

As co-aducationai institutions were limited and hardly 
any of them fulfilled the above mentioned criterion, it was 

* • V 

finally decided to select separate schools for boys and girls. 
It was, however, ensured that these had almost same level of 
teaching facilities, standard of education and had student 
population with similar socio-economic background. 

The following three schools from udaifxir were chosen 
as these met the requirements of the study » 

1. st.paula Higher secondary school for boys 

2» St.Mary's convent High secondary school for girls 

3. 3 t,Teresa secondary school for girls. 

After having chosen the institutions Raven*s test of 
intelligeites and » socio-economic status questionnaire were 
administered to the students in both the sections of each 
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grade (Vth to xth) in each institution, on the basis of 
these tests the saitvple was selected. First of all, those 
students were located who had average intelligence and 
socio-economic status* Then* the students coming in this 
category from two sections of each class were matched against 
grade, age, intelligenceandSES. in this way from each 
section of each grade about twenty students were selected. 

After this# one section from each grade constituted the 
control group while the other section made up the experimental • 
group. The selection of the sections was randomly''done. The 
following number of pupils were finally selectedj 


Table NO. 12 

Showing division and selection of the sample 


Main Groups 

CONTROL 

<i60> 

GROUP 

experimental 

(160) 

GROUP 

Sub-Group 

Bcnrs 

GIRLS 

BOYS 

GIRLS 

1 

1 (D 
O 
t 

1 

■ 

(80) 

(BO) 

(BO) 

Grade VII 

20 

20 

20 

20 

VIll 

20 

20 

20 

20 

IX 

20 

20 

20 

20 

X 

20 

20 

20 

20 


The figure in bracket indicates the total number of subject 

selected for that group 
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Thus, In all there were 320 students finally selected 
for the study. The exact number actually chosen from each 
grade was a little more than the number required for the 
study* This was done in order to leave a sufficient margin 
for droup-outs at the various stages of the study. 

STATISTICAL TECHMXQOES USED t 

Cl) Descriptive statistics like mean* median, 
standard deviation were calculated to know 
about the nature of the scores of different 
variables. 

(2) The *t-test* was employed to find out the 
significance of difference between means 
related to different sub-groups of different 
varia)4e3, 

(3) Pearson's product moment method of correlation 
was used for determining the relationship 
among the different variables, 

(4) Faster analysis - principal Axes method to 
find out the factorial structure underlying 
intelligence, personality traits and Post-test 
scores of of those students who were favourably 
influenced. 








(S) Analysis o£ variance study the significant 
difference among the various groups in 
relation to the different modes of presentation 
for the various piagetian Tasks. 

(6> Chi—square to study the significant differences 
vith the obtained results in pre-test and post¬ 
test and those which were expected theoritically 
on the hypothesis. 
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CHPiPTeR - IV 

RESULTS OF DESCRIPTIVE STATISTICAL ANALYSIS , 
DISCUSSIONS AMD COWCLUSIOMS 


INTRODUCTION » 

The various i:ests relevant to the present study were 
adimlnistered and scored according to the procedure's "described 
in the previous chapter. The raw scores of all the variables 
for each student are presented in a tabular form in Appendix 
NO,l* 

In order to derive inherent facts and meaning from the 

raw scores, these were analysed and interpretations were made 

» 

from different angles. The results of the descriptive statis¬ 
tics has been presented in tenns of mean, standard deviation 
and frequency regarding the various measures included in this 
study before presenting the actual results related to the 
hypotheses. The main emphasis in this chapter is to analyse 
the reeponsee on Raven’s progressive Matrix, H.S*P.O,, Socio¬ 
economic status, stimulating problems, the pre test problems, 
three training sessions and the post test problems of the 
controlled and the experimental groups age wise, sex wise and 
grade wise, selected for this study. 

a>nalysis of the responses I 


in this chapter only the descriptive statistics mean, 
standard deviation, frequency, percentage etc. are presented 
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and analysed for the variables selected in the present study. 

The mean* S*0« of the scores obtained by students at the 
three levels of intellectual development, personality, intelli¬ 
gence, aocio-econofnic status sex wise, age wise, and grade 
wise for different Piagetian tasks during pre-test, training 
sessions and post test with regards to the performance on each 
problem among different groups are presented in the various 
tables given below, 

LEVELS OF ItilTELLECTUAL DEVELOPMENT i 

The scores for the levels of intellectual development 
of all the students were obtained using the five Piagetian 
tasks t 

(a) separation and control of variables 
1) wax problem 
ii) aenciing of rod problem 
ill) Ramp problem 

tb) Exclusion of variables 

iv) Plow of liquid through a tube problem 
v> Simple pendulum problem 

The raw scores for each problem and the total scores 
of each student is given in Appendix No, 1, The performance 
of the student in each question of the task, the attainment 
of concrete# transitional and formal operation stage in each 
task, the mean# S.D. of the five Piagetian task and the total 
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scores of all the Plagetian tasks for the groups of students 
at three levels of intellectual development, sex wise, age 
wise, grade wise and total sample wise is presented., in table 
Nos. 13 to 24 respectively. 

Number of boys, girls and the total sample 
present during the five Piagetjan task i 

The number of boys, girls and total sample in each task 
are presented in Table No,13. Total number of sample of boys 
of control groups from grade seventh to tenth is 77. Total 
number of sample of boys in experimental group is 71. The 
total number of boys involved in the study are 148, Total 
number of girls involved in control group and experimental 
group from grade Vll to X are 75 and 75 respectively. Total 
number of girls involved in the study are 150. Total number 
of boys and girls involved in control group is 152 and number 
of students involved in experimental group are 146, In all 
29B students were involved in this study, initially, the 
sample theoritically taken into consideration was 320, twenty 
students from each section for each group. Since the total 
duration of the study for the total sample was wide spread, 
i.e., approximately six weeks, each training session after 
approximately two weeks in case of experimental group. There 
were some dropouts. Due to matched group selection these 
dropouts could not be replaced. 
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numbers of boys at concrete, transitional 
and formal operational stage in each task 
at Pre-teat for control and experimental 
group } 

A total picture of the various intellectual level of 
boys as observed in each task for control and experimental 
group is seen in Table No,14, in task No,l of control group 
73 students are at concrete level, 4 students ate at transi¬ 
tional level* None of the boys are at formal operational 
stage. In task No*2 of control group 73 students were at 
concrete level and 4 students were at transitional level.None 
of the boys ware at formal operational stage, in task No,3, 

73 students were at concrete level, 4 students were at tran- 
sitional level, in task No. 4,7 4 and 3 students were at con¬ 
crete and transitional level of intellectual development, in 
task No,5,77 and 0 students were at concrete and transitional 
level of Intellectual development, in total tasks, 49 and 28 
students ware at concrete and transitional level of intellec¬ 
tual development respectively. 

in experimental groups for task No.l, it is seen that 
71 students were at concrete level of intellectual develop¬ 
ment, none were at the formal level of thinking. So also the 
performance of students at different level for the second 
task was tabulated, 67 students and 4 students were at con¬ 
crete and transitional level respectively, in task No*3, 90 
students and 1 student were at concrete and transitional 
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level respectively. For task No.4, 69 students and 2 students 
were at concrete and transitional level. For task No.5, 71 
students were at concrete level. For the performance of all 
the students in the total of the task 32 and 39 students 
were at concrete and transitional level respectively. 

Number of boys at concrete, transitional 
and formal level in each task at post-test 
for control and experimental group 1 

For task No,1 of control group,45 and 2 students are 
at concrete and transitional level respectively and for the 
experimental group, 66 and 5 students are at concrete and 
transitional level respectively. For task No,’2, 'Students 

are at concrete level of intellectual development and 4 students 
are at transitional level respectively in the control group. 
Whereas in the experimental group, the number of students at 
concrete and transitional level for task No.2 are 67 and 4 
respectively, in task No,3 of the control group, 60 and 9 
students are at concrete and transitional level respectively 
and for experimental group, 69 and 2 students are at concrete 
and transitional level, in task No.4 for control group, 70 
and 7 students are at concrete and transitional level and in 
experimental group, 68 and 3 students are at concrete and 
transitional level. For task no. 5 in control group, 77 students 
are in concrete level whereas in experimental group, 61, 1 and 
9 students ere at concrete, transitional and formal operational 
level respectively. For the total of the tasks in control 








group/ 41 and 36 students are at concrete and transitional 
level and 23 and 46 students are at concrete and transitional 
level for the experlnental group. 

timber of girls at concrete, transitional 
and formal operational level of intellectual 
development at Pre-^test for control and 
experimental group i 

The total samples of girls finally selected for the 
study for both the control and the experimental group were 
, identified in the concrete, transitional and formal opera¬ 
tional levels of intellectual development. On categoriesing 
the control group on the basis of the raw scores, it was seen 
that 72 students were in the concrete stage and 3 students 
were in the transitional stage in task no. 1. in task No.2, 

72 and 3 students were in the concrete and transitional 
level respectively. In task No.3, 74 students were found to 
be in concrete level and 4 students were found to be in tran¬ 
sitional level, in task No,4, 75 students belonged to con¬ 
crete level, in task No.5, 75, students were found to be in 
concrete level. For the total of the tasks it was observed 
that 45 students were of concrete level and 30 students were 
of transitional level of intellectual development. 

For the experimental group, according to the scoring 
in each task the students were categorised in the various 
levels of intellectual development. For task No.l, 73 students 
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and 2 students belonged to concrete and transitional level 
respectively, in task No.2. 73 students were of concrete 
level and 2 students belonged to the transitional level. For 
task N0*3^ 71 students were classified concrete level and 
4 students transitional level, in task No.4, 74 students 
belonged to concrete level and 1 student belonged to the 
transitional level, in task No.5, 74 and 1 students belonged 
to the concrete and transitional level respectively* For the 
total of all the taaks^ 36^ 38 and 1 students belonged to 
concrete, transitional and formal levels of intellectual 
development. 

Hence, it is seen that for control group the students 
belonged to only two levels of intellectual development, viz,, 
concrete and transitional levels whereas in experimental group 
majority of the sample belonged to concrete and transitional 
levels l»it one student also scored marks of formal level. 

Number of girls at concrete, transitional 
and formal operational level of intellectual 
development at Post test for both control 
and experimental group * 

in order to have an exact picture of the results of 
the post test of only girls and to have a comparative view 
between the control and the experimental group, Table No,14 
was composed, detailed analysis is given below. 










For control group, in task No»l out of 75 number of 
students, 68 reached the concrete level of intellectual 
development and 7 reached the transitional level of intellec¬ 
tual development* In task No.2, 66 and 9 students reached 
the concrete and transitional level of intellectual develop¬ 
ment. In task No.3, 72 and 2 students were found to be in 
coiKjrete and transitional level of intellectual development 
respectively. In task No, 4, 73 students were found to be in 
concrete level and 2 students were found in transitional level. 
In task No.5, 71 students were in concrete, 4 students were 
in transitional and 1 student was found to be in formal opera¬ 
tional levels, in total of the tasks, 50 students were in 
concrete levelf 25 students were in transitional level and 
none were atthe fomal operational level. 

In experimental group, 61 students were at concrete 
level and 14 students were at transitional level in task No.l. 
in task No*2, 65 students were at concrete and 9 students were 
at transitional level and I student was at formal operational 
level, in task No.3, 69, 5 and.l students were in concrete, 
transitional and formal operational level of intellectual 
development. For task No, 4, 72 students were at concrete 
level while 3 students were at transitional level, in task 
NO,5, 47 students were at concrete level and 28 students were 
at formal operational level of intellectual development. In 
the total of all the Piagetian tasks, 25 studentsvwere at 
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concrete etage^ 49 students xere at transitional stage and 
1 student xas at formal operational stage of intellectual 
development# 

HencOi ve see from the caw scores that the performance 
of experimental group of girls at the higher grades were much 
better then the control group scores of the Post test, some 
of the students of the experimental group reached the formal 
operational stages which is not so in case of control group. 


timber of bpvs of contgo ^ arouo at concrete^ 
transitional and formal operational level &t - - 

pre«test and Postotest t 

in order to draw a comparative picture of the intellec¬ 
tual level of the boys of control group for the pre-test and 
post-teat. Table No*14 was composed. This table has been 
analysed in two ways. First a ccmposite analysis of each task 
of each teat and than comparison of each task with both the 

tests. 


IM pr#-tMt in tMk HO. I, 76 stuOenis teachofl the 
oonotete level of iotelleetuel develotment end 1 student .as 
et tt«.eltion.l level, in tesk 2, 73 and 4 atudents v,e« at 
concrete and transitional level of Iotelleetuel developnant, 
r..p«:tlv.ly. in teak Ho.3, 73 and 4 students are at concrete 
and tranaltlonal level of Intallactual davelopaent respeotlveljf. 
in taak Ho. 4. 74 atudent. «r. at concrete level and 3 student. 



were at transitional level, in task no.5, 77 students were 
at concrete level, in the total of all the tasks 49 students 
were at concrete level and 26 students were at transitional 
level* 

In the postotest in task No.1, 75 students were at con¬ 
crete level and 2 students were at transitional level. In task 
No*2, 73 students were at concrete level and 4 students were 
at transitional level, in task No, 3, 60 students were at 
concrete level and 9 students were at transitional level, in 
task No, 4# 70 students were at concrete level and 7 students 
were at transitional level, in task No.5, 77 students were at 
concrete level# in the total of all the tasks 41 students 
were at concrete level and 36 students were at transitional 
level. 


tlow to draw a comparative picture of the performance of 
the sample in l?re»test and post-test, task-wise, in task No.l 
of pre-test, 76 students were at concrete level whereas l 
student was at transitional level. In Post-test for the same 
task 75 students were at concrete level whereas 2 students were 
at transitional level. Here we see that in general there has 
been an, improvement in task No.l, with the exception of grade 
IX all other grade showed improvement. In the IX grade in 
Pre-test# 8 students were at concrete level whereas 11 students 
were at transitional level but In post-test a decline is noted. 
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10 students are at concrete level and only 9 students are at 
transitional level* 

in task t^o*2» 73 students are at concrete level and 
4 students ate at transitional level as observed in the Pre¬ 
test while in Post-test task No.2, 73 students are at concrete 
level and 4 students are at transitional level* so we see 
in all there has been no Improvement in the performance of 
the students in this task. However, a decline is seen in the 
performance of the students of grade VIII and X. In grade 
VIII there were 8 and 11 students in the concrete and transi¬ 
tional level respectively for the pre-tast and in Post-test 
the number of students at concrete and transitional level is 
11 and 8 respectively. Similarly, in grade X for Pre-test 
we see that 12 students were at concrete level and 7 students 
were at transitional level# but in Post-test 14 students were 
at concrete level and only 6 students were at transitional 
level. 


Por task No*3 of Pre-test, 73 students were at concrete 
level and 4 students were at transitional level. For the 
performance of students on the same task of Post-test we see 
68 students at concrete level and 9 students at transitional 
level. Sc there has been an improvement for the performance 
of students £r«m pre-test to post-test. There has been a 
decline in the performance by the students of grade VIII, IX 


and X« 




For task No. 4 in the Pre-test 7 4 students are at con¬ 
crete level and 3 students are at transitional level. The 
performance of the boys of the same group, same task but in 
Post-test 70 students are at concrete level and 7 students 
are at transitional level, a decline is seen in grade vill 

and grade X. But in the over an effect there is seen as 
progress. 

For task 5 in the Pre-test 77 students are at concrete 
level. In Post-teat, on the same task 77 students are at 
concrete level. There is a decline In the performance of 
grade VIll, 

Now in the total of all the tasks in Pre-test 49 stu¬ 
dents are at concrete level and 28 students are at transitional 
level. Whereas in the Post-test 41 students are at concrete 
level and 36 students are at transitional level. A decline 
is seen in grade VIII, 

TO conclude, it is seen that though the control group 
did not receive any training yet a very slight improvement is 
seen in various tasks for the various grade / age. The exact 
reason for this cannot be pointed out but some of the causes 
may be (1) maturation - the .time duration between the first 
test (Pre-test) and the second test (Post-test) was about six 
week®, (2) It may be also due to memory as the same test was 
repeated, (3) It could be the sharing of ideas due to the 
interactions between the control and experimental groups during 
the time gap between the Pre-test and the Pqst-twt. 




117 


Humber of boys of expe cijnental group at 
concrete, transitional and formal 
operational level of Intellecturaj 
development for Pre».te3t and Post-test i 

Mter giving the Pre-teat the experimental groups was 
subjected to three training sessions which were roughly each 
two weeks apart, After the third training session a post-test 
was conducted. The performance In both the pre-test and Post¬ 
test has been tabulated in Table No,14. 

For Pte-teat in task No.l, 71 students were in concrete 
level of intellectual development, in the Post-test in task 
No,lr 66 students were at concrete level and 5 students are at 
transitional level. There has been an Improvement in each 
grade from Pre-teat to Post-test. 

For task No,2, pre-test 67 students were at concrete 
leiml and 4 students are at transitional level. For task No. 2 
in post-teat 67 students were et concrete level eud^4 students 
were at ttansitional level. There is seen a.'n improvement in 
each grade from pre-test to post-test. 

For task HO. 3 in Pre-test 70 students were at concrete 
level and 1 student was at transitional level. In post-test 
for the s»ne task 69 students remained in the concrete level 
and 2 studehts were able to reach the transitional level. 




For tt&sk No* 4 in Pre-tsst 69 s'tudent.s were at concrete 
level, 2 students were at transitional level. For Post-test 
in the same task 66 students were found at concrete level and 
3 students were found to be in the transitional level. In 
grade VII there ijs seen a decline from Pre-test to post-test. 

For task NO,S in Pre-test 71 students were at concrete 
level. For the same task of the post-test 61 students were 
at concrete level, 1 student at transitional level and 9 
students were at formal level. There is seen a decline in 
the performance from Pre-test and Post-test by the students 
of VII grade. However, this is the only task in which the 
students were seen to attain the formal operational scheme 
of thought* Students of grade lx and x reached formal opera¬ 
tional level of intellectual development. 

For the total of all these tasks in Pre-test 32 students 
were at concrete level and 39 students were at transitional 
level* in the performance for the total of the task 23 students 
were at concrete level and 48 students were’ at transitional 
level* in the all over performance there is seen an Improve¬ 
ment from Pre-test to Post-test in all the tasks except the 
third one* 

Number of girls of experimental group at 
concrete# transitional and formal operational 
level of Intellectual development at Pre-test 


and Post-test i 




HO 

The girls of experimentel group v/ere subjected to three 
treiiiing sessions after Pre-test, After the third training 
session Post-test was administered. The level of intellectual 
development at which the girls were initially present and 
their final attainment is given in Table No. 14. 

For the first task of the pre-test 7 3 students were at 
concrete level and 2 students were at transitional level. For 
the same task of the Post-test 61 students were at concrete 
level and 14 students were at transitional level. This shows 
that there has been an improvement from Pre -test to Post-test. 
A decline was seen in grade VIll. 

For the 2nd task of the pre-test 73 students were at 
concrete level and 2 students were at transitional level. For 
the same task in the post-test 65 students were at concrete 
level* 9 students were at transitional level and 1 student was 
at formal operational level. Decline is seen in grades VllI 
and X. The over all effect is seen that the students have 
progressed. Three studdnts from IX grade and one student 
from grade X was able to reach the formal operational level. 

For task No, 3 in Pre-test 71 students were at concrete 
level and 4 students were at transitional level, in the same 
task in Post-test 69 students were at concrete level and 5 
students were at transitional level and 1 student was at 
formal operations! scheme, of thought. There has been an 
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ImpEovanetxt in the performance by the students from Pre-test 
to Post-test, specially in grade VIII, IX and x. 

For task 4 in Pre-test 7 4 students were at concrete 
level and 1 student was at transitional level. For the same 
task in the Post—test, 72 students were at concrete level and 
3 students were at transitional level. There is a slight drop 
in grade 1X» 

For task 5 in Pre-test, 7 4 students were at concrete 
level and 1 student was at transitional level. For the Post¬ 
test 47 students were at concrete level and 28 students were 
at formal stage. There is an improvement in the performance. 

For the total performance of Pre-test all the students 
in all the tasks 36 students were at concrete level, 36 students 
were at transitional level and 1 student was at the formal stage. 
For the total performance of all the students at Post-test, 25 
students were at concrete level, 49 students at transitional 
level and 1 student was at formal operational level, in the 
over all performance of all the students there la seen a pro¬ 
gress from the Pre-test to Post-test in each grade. 

in the Pre-test It Is seen that the highest scores were 
obtained by the students in task Ho.l and least in task No.4* 
in the Post-test the maximum scores were obtained in task No.5, 
Students from grade IX and X were able to reach formal opera¬ 
tional level in the post-test. Formal operational stage was 




also reached by X grade in task No. 2 and task No. 3 in the 
Post^test* In the Pre-test no student was able to reach the 
formal stage of intellectual development. 


Number of girls of control group at concrete , 
transitional and formal operationa l stage at 
Pre-test and Post-test t 

The performance of girls of control group at various 
stages of intellectual development was calculated according 
to the scores obtained by each of the student in each of the 
five tasks. This has been presented in a tabular form in 
Table No.14. 

The performance of grils in the pre-test for the first 
task was that 72 students wore in concrete level and 3 students 
were in transitional level. The performance of the same, 
students in same task for Post-test was 68 students were at 
concrete level and 7 students were at transitional level, A 
decline from pre-test to Post-test is seen in grades VIII and 
IX, 

In task No,2, 73 students were at concrete level and 
2 students were at transitional level in the Pre-test, in 
the Post-test for the same task, 66 students were at concrete 
level and 9 students were at transitional level, A decline 
in the performance by the students of grade VIII and IX is 


seen. 




For the performance of the students in Pre-test in 
task No*3 it is seen that 7 5 students v/ere at concrete level. 

It is also seen that during Post-test for the same task, 73 

students were at concrete level and 2 students were at transi¬ 
tional level, the over all perfonnance shows a decline in 
this task specifically so in grades VII and ix. 

In task 4 for the Pre-test it is seen that 75 students 
were at concrete level of intellectual development. Whereas 
for the Post-teat 73 students weire at concrete level and 2 
students were at transitional level. Decline is noted in 
grades VIII and IX. 

For the task 5 In Pre-test 75 students were at concrete 

level. For the Post-test in the same task 7l students were at 

concrete- level, 4 students were also seen to have reached the 
formal operational level of Intellectural development. However, 
formal operational level was reached by 1 student of grade X, 

For the total of all the tasks, it is seen that in 
Pre-test 45 students perfccmed at concrete level and 30 students 
performed at transitional level. The performance by the same 
students for post-test in the total of all the tasks were that 
50 students were at concrete level and 25 students were at 
transitional level. 

Hence an over all picture drawn is that there is no 
improvement in the pre-test and Post-test scores of the con- 




trol group-girls, except for the x grade where a aiighl^^t'^J 
Improvement is noted, 

iiumber of boys and girls at concret e, 

transitional and formal operational level 
at Pre-test of control group > 

In order to see at vihat stages the students were present 
initially and the performance of the boys and girls in each 
task. The Table Ho, 14 is presented. 

In task No,1/ 76 boys were at concrete level and 1 boy 
was at transitional level whereas 7 2 girls were' at concrete 
level and 3 girls were at transitional level, la task No,2. 

73 boys were at concrete level and 4 boys were at transitional 
level whereas 73 girls were at concrete level and 2 girls were 
at transitional level, in task No,3, 73 boys were at concrete 
level and 4 boys wer-a at transitional level whereas 75 girls 
were at concrete level, in task No, 4, 7 4 boys were at concrete 
level and 3 boys ware at transitional level. ?or the same task, 
75 girls were at concrete level. In task No,5, 77 boys were 
at concrete level, For the same task, 75 girls were at con¬ 
crete level. 

For the total of the task, 49 boys were at concrete 
level end 28 boys were at transitional level whereas 45 girls 
were at concrete level and 30 girls were at transitional level. 
The pei^cmance of boys was the highest in task No. 3, The per¬ 
formance of girls was the highest in task No*2 i,8, the nvmber 
of sttulents at higher level of Intellectual development. 




In task No.l the number of boys at transitional level 
was the least and at concrete level was the most. Hence their 
performance was the least in task No,1. in task No.4 the 
number of girls at transitional level was the least and most 
at concrete level. Hence the performance of girls in task No. 

4 was the least as majority of the girls were at concrete level. 

in the over an performance of each grade and each task 
class VIII was ahead of other grades. Whereas in case of girls 
grade X scored the most. 

in task No,l grade IX had the most number of students 
in transitional level. In task No,2 grade viii performed 
better than other grades, in task 3, 4 and 5 again grade VIII 
was better than the rest. 

For girls the performance of grade IX was the most in 
task No,l« In task Ho*2 again X grade was ahead of other 
grades. In task 3 grade X scored more than the other grades. 

In task 4 grade ix scored more than any other grade, in task 
No,$ the performance of girls of grade x was the highest in 
comparison to other grades. 

Hence grade IX performed the highest in both the boys 
and girls group for task No.l. 

In the total of all the tasks grade VIII scored the 
highest In boys whereas grade IX scored the highest in girls* 




Number of lyjys and girls of control group a t 
conecebe, transitional atvd formal operational 
level ot Post-'test j 

From this table v<q can compare at what stages of 
intellectual development were the boys and girls of control 
group at Post-test. This group was not subjected to any 
training. ^Iso a comparison can be made in each task and 
each grade, 

in task No*If 75 boys were at concrete level and 2 boys 
were at transitional level. For the same task 6B girls were 
at concrete level and 7 girls were at transitional level. The 
lowest number of girls in transitional level is seen in grade 
VllI, Infact not a single student reached this level. Whereas 
the highest number of boys reaching transitional stage is 
grade VII, VllI and IX, The highest number of girls reaching 
transitional level is seen in grade x whereas in grade x in 
boys minimum number of boys reached transitional level, 

in task No*2, 73 boys were at concrete level and 4 boys 
were at transitional level whereas in case of girls for the 
same task, 66 girls were at concrete level and 9 students were 
at transitional level of intellectual development, in grade IX 
highest number of boys reached the transitional .level. This 
is also observed in case of girls. The highest number of 
girls reaching the transitional-4avel is also grade IX, in 
grade X (girls) one student, however, attained the formal 




operational level of intellectual development. Not a single 
student was^however, able to reach this level in any grade, 

The lowest number of students at transitional level is noted 
in grade X in case of boys and grade VIII in case of girls. 

Xhe task. No.3, in case of boys 68 students are in con¬ 
crete level and 9 students are in transitional level-. For the 
same task in case of girls, 73 girls were in concrete level 
and 2 girls were at transitional level of intellectural deve¬ 
lopment* It is also seen that in grade ix in case of boys and 
girls highest number of students reached the transitional 
level* one student among girls in grade x reached to the 
formal operational level but not a single boy reached this 
level in any grade* The lowest students reaching transitional 
level is grade x in case of boys and grade Vlli in case of 
girls, 


In task Mo*4, 70 boys were in concrete level and 7 boys 
were In transitional level, in case of girls 23 students were 
in concrete level and 2 students were in transitional level. 
The highest number of students at transitional level in case 
of boys were VIIl and IX. In case of girls grade IX and X 
were the highest in their number at transitional level, none 
of the students in either boys or girls group in any grades 
reached the formal operational level, in case of boys the 
lowest number of boys In transitional level was seen in grade 
X whereas it was so in grade VIII* 




in task No.5 in case of boys 11 students were in con- 
cretB iBvel, in case of girls/ 73 students were in concrete 
level, one student was in formal operational level, in case 
of boys the highest level of intellectual development reached 
is transitional and the highest number of boys in this stage 
is seen in grade VII and VIIl. in case of girls many students 
are seen to reach the formal operational level of intellectual 
development. This level was reached by a few students of 
grades V1I» VIII« IX and X* The highest number of girls in 
this level is seen in grade X. The lowest number of students 
at transitional level in case of boys is seen in grade x. 

For the total of all the five tasks in case of boys, 

41 students were at concrete level and 36 students were at 
transitional level, in case of girls 50 girls were at concrete 
level and 25 students were at transitional level. Formal 
operational level was not reached by a single boy in any grade 
whereas it is seen so in grade x in case of girls. The lowest 
number of boys at transitional level is seen in grade X and in 
case of girls grade VII. 

Number of girls and boys of experimental group 
at concrete, transitlooal and formal operational 
level during the pre-^test i 

The experimental group was subjected to three training 
sessions. These sessions were carried on between the Pre-test 
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and the Post-test. T^ble No,l4 was compiled in ordnr to find 
out &t whet levels of intellectual development were the boys 
and girls present at Pre-test, And also to draw a comparative 
picture between the two groups viz., boys and girls, an attempt 
has also been made to find out the levels of intellectual 
development of each grade within the group and with the other 
group. 


in task No.l for boys, 71 students were at concrete 
level, in case of girls for the same task, 7 3 students were 
present at concrete level and 2 students were-present at 
transitional level. Over all performance of the girls was 
better than the boys as 49,33 per cent of the girls were present 
at transitional level and 45.19 pet cent of the boys were at 
transitional level* The largest number of students found in 
transitional level is in grade IX in both the cases - boys as 
well as girls. The lowest number of students present in tran¬ 
sitional level is seen in grade x in case of boys and grade 
VII in case of girls. 

in task No,2 in case of boys, 67 boys were at concrete 
level and 4 students were at transtional level, in case of 
girls 73 girls were at concrete level and 2 girls were present 
at transitional level. 50.64 per cent of boys were present at 
transitional level end 54.66 per cent of girls were present 
at transitional level. So this shows that the overall perfor¬ 
mance of girls were better than the boys. The largest number 




of boys in transitional level is seen in grade IX and the 
largest number of girls in transitional level is found in 
grade X« In both the group the lovisfest number of students at 
transitional level is seen in grade X for boys and grade VII 
for girls* 

For task No« 3 in case of boys, 70 students were present 
at concrete level, in case of girls for the same task 7l 
students were present at concrete level and 4 students were 
present at transitional level, 51.94 per cent of boys were 
found to be in transitional level and 50,66 per cent girls 
were found to be in transitional level. So we see that in 
this task the performance of boys was better than the girls, 
unlike the previous two tasks. The highest number of boys, 
gradewise, in transitional level is seen in grade IX, In case 
of girls grade IX and X* The lowest number of students at 
transitional level is seen in grade VII in both the groups. 

in the fourth task, 69 boys were at concrete level and 
Jl boys were at transitional level, 7 4 girls were present in 
concrete level and 1 girl was present at transitional level. 

In all 49.35 per cent boys were found in transitional level 
and 45»33 per cent girls were present in transitional level. 
Therefore, the overall performance of boys in. this task is 
better than girls. The difference between the two groups is 
the most in this task as compared to the previous three tasks. 
The lowest number of students found at transitional level as 




in grade X for boys and grade VII for girls. The largest 
number of students found in transtional level is grade IX in 
boys and grade IX and X in girls. 

In task No. 5< 71 boys were present in concrete level, 

74 girls were present in concrete level and 1 girl was present 
in transitional level* Hence* 50.64 per cent boys were found 
to be in transittoial level and 48.00 per cent girls were in 
transitional level* Therefore, the performance of boys with 
respect to number of students was better than the girls. The 
highest number of boys in transitional level is seen in grade 
VII whereas the lowest number of girls at transitional level 
is seen In this grade l,e, VII* The largest number of students 
at transitional level for girls is in grade X. The lowest in 
case of boys is in grade viil. 

In the total of all the tasks, 32 boys ware -at concrete 
level and 39 boys were at transitional level whereas 36 girls 
were at concrete level end 38 girls were at transitional level, 
and 1 girl was at formal operational level. In all 51*94 per 
cent boys were at transitional level and 50,66 per cent of 
girls were at transitional level* Hence, in the total perfor- 
mance of all the tasks, the boys were better than the girls* 

The lowest number of students at transitional level in case of 
boys in grade VllI and in case of girls grade VII. The highest 
number of students at transitional level in case of boys is 
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in grade VII and IX and in case of girls is ix and x. One 

grade IX reached the formal operational level of intel¬ 
lectual development! 

Humber of boys and qirla of experimental group 
at concrete^ traneitlonal and formal operational 
level at Post^test t 

After the three training session post-test vas adminis¬ 
tered on both the groups of experimental sample. The diffe¬ 
rence in the performance of these two groups during post-test 
is seen in Table No* 14* A comparative picture is also drawn 
among each grade age-wise within the groups and with the other 
groups* 


Tor task No*l in case of boys 65 students were at con¬ 
crete level and 5 students were at transitional level. In case 
of girls for the same task, 61 students were at concrete level 
and 14 students were at transitional level. Hence, T*04 per 
cent boys were able to reach the transitional level whereas 
only 18*66 per cent of girls reached the transitional level. 

The weakest performance was shown by boys of grade x and girls 
of grade VI11, The best perfoimance was shown by boys of grade 
IX and girls also of grade ix» 

In task No#2* 67 boys were at concrete level and 4 boys 
were at transitional level. For the same task, 65 girls were 
at concrete level and 9 girls were at transitional level and 




4 girls were at formal operational level. This shows that 5.63 
per cent boys reached the transitional level and 12 per cent 
girls reached the traiiBiticmai level, one girl reached the 
formal operational level whereas not a single boy was able to 
attain that level, in both the cases in grade ix the highest 
number of students were found in the transitional level. In 
case of boys there were 17 students considered for the study 
and all 17 were in transitional level. The lowest number of 
students in the transitional level was found in grade x of 
boys and grade VIII in girls. 

For task t)o.3. 69 boys were at concrete level and 2 boys 
were at transitional level, 69 girls were at concrete level, 

5 girls were at transitional level and 1 girl was at formal 
operational level. In all 3,01 per cent boys were at transi¬ 
tional level, and 6*66 per cent girls were at transitional 
level. So the performance of girls in this task was better 
than the boys, in grads IX in both the cases maximum number 
of students ere in transitional level. The lowest number of 
students at transitional level in case of boys in grade VII 
and in case of girls grade viil. 

For task No,4, 60 boys were at concrete level, 3 boys 
were at transitional level, 72 girls were at concrete level and 
3 girls were at transitional level. In all 4,22 per cent boys 
were at ttansltional level.and 4 per cent girls were at transi¬ 
tional level. Hence, the perfomance of boys in this task was 




better than the girls. The highest number of students present 
in transitional level in case of boys in grade ix and in case 
of girls in grade lx and X» The lowest number of students 
present in transitional level in case of boys is seen in grade 
VII and in case of girls grade is VIII. No a single student 
however^, reached the formal operational scheme of thought in 
either group. 

For task No*5« 61 boys were at concrete level, 1 boy 
was at transitional level and 9 boys were at formal operational 
level. For the same task, 47 girls were at concrete level, 28 
students were at formal operational level, in all 12,67 per 
cent boys were at formal operational level, 1,40 per cent boys 
were at transitional level, on the other hand, 37,33 per cent 
girls were at formal operational level. Hence, for this task, 
the performance of girls was much better than the boys, in 
all the performance of both the groups is seen the best for 
this task as compared to other tasks. The lowest number of 
students at transitional level in case of boys is seen in 
grade VII» The highest number of students at formal operational 
level is seen in grade IX in case of boys and in grade X in 
case of girls. 

For the total of all the tasks, 23 boys were at concrete 
level, 48 boys were at transitional level. 25 girls were at 
concrete level, 49 girls were at transitional level and l girl 
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wa6 at formal operational level. The performance of girls in 
the total task* was better than the boys. Grade IX in girls 
and also grado IX in boys performed better than any other grade 
within the group* as compared to these other grades, grade vil 
of boys and grade VII of girls were at the tail end. Thus, 

67.60 per cent boys were found to be In transitional level, 

1,33 per cent girls ware found in the formal level and 65,33 
per cent girls were found to be in the transitional level. 

To sum it all, it is seen that the performance of Post- 
test for both the groups - the control and the experimental - 
is better than the pre-test. Though the performance of experi¬ 
mental group at the Post-test is much better than the control 
group. There is seen great fluctuations for the various tasks 
at the three levels of intellectual development, yet it is seen 
that the higher grades excelled the lower ones. 

sex wise the performance of boys is better than the girls 
for almost all tasks except the fifth tasX in which the girls 
had a upper hand* Yet for the second and third problem only 
a few girls reached the formal operational level during the 

— w 

post-test in the e>«>erimental group but not a single boy was 
able to do so. 

Grade wise too, it is seen that the performance of the 
higher grades in the Pre-test and Post-test of control and 
experimental group is better than the lower grade, in both 




the groups girls performed better at the ninth and tenth grade, 
for all the tasks. After training, larger number of girls 
reached the formal level, in case of boys the ninth grade 
seems to be better in performance than the tenth grade, A 
few nvwber of them, however, reached the formal level. 

Similarly, age~wise, the higher age group performed 
better than the lower age group. This was seen for both the 
control and the experimental group of boys and girls. This 
difference is seen in the pre-test and the post-test. 

As stated earlier, four models of presentation were 
used during the training session in this study, Training was 
imparted only to the experimental group, it is seen from the 
table that the performance of the students were better for the 
fifth task, that was the simple Pendulum problem. The mode of 
presentation for this problem was such that the student 
experimented by themvaelves by handling the apparatus. They 
worked according to the various variables, keeping all but one 
constant till they were able to isolate the irrelevant variables 
and thus pointing out the causative variable, 

V ■ V 

Analysis of Table No. 15 showing the mean",^!^ 
standard deviation of each task and total scores 
for the Pre-^test of bovs and girls at di fferent 
levels of intellectual development for both 
control and experimental groups i 

In order to find out the mean and standard deviation of 
both the experimental and the control group for boys and girla, 
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the following table is analysed, according to the level of 
intellectual development of the total sample in each group. 

The procedure of scoring has been described in chapter 
- Ill for each task, one mark was awarded for each level of 
intellectual development. Por the total scores the marks for 
each task was added up and the range of marks divided equally 
into three in accordance with the number of stages of intellec¬ 
tual development looked for in the study. 

The means of each task of control and experimental 
group of boys and girls show a similarity. This also holds 
good for the total scores of an the tasks. Not much difference 
is seen in transitional level of boys and girls for control and 
experimental group. This has been observed for each task and 
the total scores of all the tasks. Though there is observed a 
slight difference in the total scores. The boys of control 
group secured marks less than the experimental group of boys. 
The performance of boys of control group was better than the 
control group of girls. But the performance, of giO-s in 
experimental group is better than the boys of experimental 
group. It is also seen that only a very few number of girls 
were at formal level in both the experimental and the control 
group. However, for the boys groups, not a single student was 
found in this higher intellectual development level, 

- When coming to the values of standard deviation of each 
task and the total scores of all the task, out of 44 standard 
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devis-tion computsdj none was greater than one. This indicates 
that the groups, in term of total performance on Piagetlan task 
are more or less homogenous. 

Mean, standard deviation of scores of each task 
for the Poat»*teat of boys and girls and 
total sample at different level of 
intellectual development i 

The means of «ach task of control and experimental group 
of boys and girls show a similarity. This shows that the per- 
fonnance of the groups la homogenous. This is the case for 
concrete and transitional level, Pew reached the formal opera¬ 
tional level in experimental boys group as seen only for task 5, 
So is also the case in girls for both the control and the 
experimental group, in experimental group, girls did reach 
the formal level for tasks 3 and 5, In the total means of all 
the task there is obeerved a slight difference in the performance 
of the students belonging to transitional level, in case of 
boys and girls experimaotal group the performance was better 
than both the sex group of control group, la all, according 
to the means of boys and girls in both the experimental and 
control group, the performance of girls is better than boys. 

It is also seen that a homogenlty is mentioned in both the 
experimeatal and the control group of boys and girls for each 
task, when considered separately. 

When seeing the values of stendardi deviation in each 
task, out of 50 standard deviation computed, 4 values were 





vere abovft ona. This ludicates that the perfoimance of stu¬ 
dents for niOBt of the task of both the groups are more or less 
homogenous, Also, the performance on the total of all the 
tasks, at transitional level, for both the groups, the experi¬ 
mental and the control group, in both the cases of boys and 
girls show tnaxihiutn heterogenity. Greater variation is observed 
in the experimental group than the control group of boys and 
girls. 

Mean, standard deviation of each task and total 
of all the tasks for the Pre-teat and Post-test 
of boys and girls of control group at different 
levels of Intellectual development i 

The means of each task of Pre-test of both boys and 
girls show a homogenity. This shows that both groups of boys 
and girls were almost similar as far as the performance of the 
students are concerned. Also the performance within the group 
for each task shows a homogenous trend when seeing the total 
of the tasks, the means indicate that the performance of boys 

• a M 

is better than the girls in Pre-test, 

Seeing the means of Post-test for both the groups of 
boys and girls, there is seen a homogenity in both the groups 
lt\ the performance of students at each task, at the concrete 
and transitional level, When seeing the mean of the total of 
all the scores, there is seen a variation in the means. The 
performance of girls is better than the boys. 
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Ssdl.ng tKft tnssns wlbhln esch group of Pr6 Qnd Pos't-''^es't 
not much variation is sean for each task, in the total of 
psrformanca of hoys there is aaen an Increase in the transl—^ 
tlonal level of Pre and Post-test, That means more students 
previously at the concrete level was into the transitional 
level. 


For girls group the means show a homogenous trend for 
each task at concrete and transitional level for both pre and 
Post-test* However* a difference is seen in transitional level. 
For each task when compared the performance of girls in Post- 
teit was better than in pre-test. Seeing the means of the all 
the tasks I there is again a fluctuation. The means of Post- 
test was slightly more than the means of Pre-test. This indi¬ 
cates that the performance of girls at post-test is better than 
the Pre-test* 

Seeing the velues of standard deviations out of 44 values 
computed 2 were more then one. All these three belong to the 
total of ell the tasks. This indicates that most of the group, 
in term of performance in each task at Pre-test and post-test, 
are more or leas homogenous. 

Mean, standard deviation of each task and total 
scores of pre—test and Post-test of experimental 
g roup at different levels of intellectual development t 

The means as indicated from Table Np,14 shows a homoge- 

- 

nous trend in each task of concrete level for boys and girls 
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in Pre-test Ss xell ae Post—teati There is hovever* seen a 
decline in the concrete level from Pre-teat to Post-test in 
boys. There is seen an increase in the means o£ the total 
scores £roffi Pre-test to Post-test in case of boys,again this 
is an expected findings. 

The means on the performance of girls is homogenous for 
each task in the total of all the scores, there is a decline 
from Pre-test to post-test at concrete level and an increase 
in the means at the total scores. This Indicates that the 
performance of girls is better at Post-test than in Pre-test. 

The mean of Pre-test of each task for boys and girls 
indicates that in task no.l and Z, the performance is better 
than boys. The means of total performance indicate that the 
concrete level and transitional level boys performed slightly 
better than girls. But the performance at Post-test when 
looking at the means shows that for each task the girls per¬ 
formed better than the boys. The means of the total also 
shows that the performance of girls is better than boys. 

Level of Intelligence, range of scores , 
their means and standard deviation i 

From each grade students were matched against intelli¬ 
gence, Raven*s progressive Matrix was used to find out the 
scores of Intelligence. The students falling on both the 
extreme ends, that is, whose scores were very high or very low 





jutftliiQBDc© t Score^ niean oncL st^ntiard deviation 
o£ the sample selected for the study 


172 


rt * 2 2 

VO f. MJ •(l' C 

♦ • • » • » 

M r^ O'* »fl ir> 


INI Ci 
ch tn 


o 

00 

VO 


o 

<N 


in 

o 

H 

VO 

1 

m 

rH 


CO 


to 

vO 


N 

VO 

fH 

CS| 

« 

< 3 \ 

* 

• 

«-i 

1 

* 

N* 

* 

LA 

e 

(T> 

• 

CN 

m 

(n 


1 

in 


fO 

m 


M <N 


irt irt 


vn 

1 

CM 

M 


r' 

VO 


1 

in 


cn 


CM 

1 

1 

* 

1 

1 

1 

1 

1 

m 


r» 

tH 

H 


VO 

CM 

1 

m 

in 

N* 

m 

M* 


XI 

4) 

01 

S 

-S. 

(a 

Di 

& 

• 

t 

• 


0) 

O' 

Id 

X 

W» 

1 

» Oi 

3 

1 

3 : 

•H 

X 

1 

» O' 

a s 


« « « 

§, §, a 13 ‘ij •d 

S o O ^ "H 

w ii O O C!) 


yo N" m o 00 VO 

o »o rH n m 

c3 m VO 00 O' 00 

*••••• 

tN M <r4 (N in >(J' 


n 0 ) 01 

a a a 11 g 13 

a O O *H ■«*< ’H 

® m o U CD 





were excluded from the study• Then it was ensured that the 
range of scores were similar within a grade and age for both 
the control and the experimental group, on the basis of the 
scores of the total sample the mean and standard deviations 
was computed for control and experimental group of boys and 
girls* 


The range of intelligence of boys was from 57 to 37 and 
for girls this range was from 57 to 15. The range of scores 
was wide* hence each group was divided into three level - high, 
average and low* Seeing there level differently the range of 
high intelligence of boys is from 57 to 52 and for girls it is ■ 
from 57 to 47» The range of average intelligence-of boys is 
from 51 to 42 and in case of girls it is from 46 to 26, The 
low range of scores of boys is from 41 to 37 and of girls from 
25 to IS. 

When looking the mean there is seen variations. This 
shows that the group selected in this study is of a heteroge¬ 
nous nature. 

The value of S,D* also indicate the heterogenity of the 
group. 12 standard deviation were computed and all these 
standard deviation were more than one, 
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socio-economic status, Its mean, and standard deviation 
0^ the entire samplb for con trol and experimental group » 

While selecting the sample It was kept in mind that the 
students of both the group, boys and girls, are almost equal 
in level of socio-economic status. After selecting the 
schools - three in all from Udaipur local schools - the tests 
was conducted* The details of the test, its scoring procedure 
is explained in chapter III, Both the groups were matched. 

On the basis of the scores obtained those students were excluded 
from the study who scored either very high or very low. Those 
students clustering on an average were selected for the study. 
The pupils selected within grades and age-were those having 
similar scores in control and experimental group.’ " 

The total range of socio-economic status of boys for 
both the control and the experimental group was from 24 to 12. 
The total range of socio-economic status of girls was from 26 
to 12* The range of each group was further divided into high, 
low and average. The range of socio-economic status on hi^er 
side for boys was from 24 to 20 and of girls from 26 to 19, 

The average range of boys was from 19 to 17 and of girls was 
from 10 to 16. The low average of boys was from 16 to 13 and 
of girls from 15 to 12. 

When looHing tt the mean not much variation is seen. 

This shows that the group selected was of a homogenous group. 
This is also seen in the values of standard deviation. Out of 




12 Standard deviation computed the value of three standard 
deviation is more than one. All these values greater than 
one belongs to the higher level, one for the group of boys 
and 2 for the group of girls. This indicates that the group 
is more or less a homogenous one. 

Personality factors^ its mean and standard deviation 
of the entire sample for control and e xperi mental group ! 

Students of each grade after being matched against age, 
intelligence and socio-economic status were given the H.s.p.Q. 
test to find out the various personality factors sex-wise of 
the entire population. 

The means as indicated from Table No, 17 for each factor 
of boys shows a homogenous trend. The means varied between 
5.9816 to 4.6036, The means observed for factors A, C, D, T, 

Gf H» 0# Qj and ware slightly more than that observed for 

factors B, B, IW 02 * 

Similarly for girls for factors d, P, showed a higher 
mean than factors K G, 1, Q 2 * 

showed a slight difference in the toth the groups. 

seeing the values of standard deviation out of 56 values 
computed only one value was less than one. The other values 
were more than one which Indicates that the groups in terms of 
performance for each factor are not homogenous. 













The perfottnance of boys at the three levels of 
Intellectual develoFment duclng the three 
training sessions i 

Training was given only to the experimental group 
after the pre-test. There were three sessions conducted in 
all for each grade. These training sessions were spaced at 
an interval of approximately two weeks each, immediately after 
the third session. Post-test was administered. The procedure 
of scoring for each training session was the same. Each 
problem had a number of processes, each depending upon the 
variables effecting the problems. Each step carried equal 
marks. These marks were divided according to the level of 
intellectual development. 

In the first problem 3 students were present at concrete 
level for the first training session, 3 in the second training 
session and 2 in the third training session. The number of 
boys at transitional level were 60 in first training session, 

52 in the second training session and 40 in the third training 
SBSsicn. The number of boys at the formal operational level 
is 8 in first training session, 13 in the second training 
session and 29 in the third training session. Here we see that 
for the first problem there is a gradual improvement from first 
training to the third training. This is an expected finding. 

Por the 2nd problem the number of boys at concrete level 
is 2 in the first training session, 4 at the second training 
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session and 2 at third training session. The number of boys 
at transitional level is 50 in the first training session, 67 
in the second training session and 69 in the third training 
session. The number of boys at formal operational level in 
first training session is 0, in the second training session 
0 and in the third training session is 0. in this problem 
for the concrete level there is seen a decline in the third 
training session. There is seen a progress from the first to 
third training session for the transitional level. There is 
no student in the third stage of intellectual development 
from first to third training session. There is seen an impro¬ 
vement from the concrete to the formal stage. 

For the third problem the number of boys at concrete 
level is 6 in the first training session, 3 in the second 
training session and 4 in the third training session. The 
number of boys at transitional level in first training session . 
Is 27, in the second training session 10, and in the third 

t 

training session 14, The number of boys at formal stage in 
the first training session is 38, in the second training ses¬ 
sion 48 and in the third training session 53. Here we see 
there is a progress in the performance of boys in the concrete 
and transitional levels. There is, however, seen a improvement 
in the perfonnatice of boys at formal stage from the concrete 
stage. Hence in all there is a progress from concrete to 


formal stage. 
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For "the fourth problem the number of boys present in 
concrete level during the first training session is 5, during 
the second training session 7 and during the third training 
session S. The number of students at transitional level is 47 
in the first training session, 28 in the second training 
session and 22 in the third training session. The number of 
students at formal stage of intellectual development is 14 in 
the first training session, 36 in the second training session 
and 44 in the third training session. Here it is seen that 
there is a progress from concrete to formal stage. 

For thm fifth problem the number of students at concrete 
level is 10 in the first training session, 10 in the second 
training session and 8 in the third training session, in the 
second training session there is seen a slight decline but 
there is a progress in the third training session. The number 
of students in the transitional level is 61 in.the first 
training session, 61 in the second training session and 63 
in the third training session. Here there is seen a progress 
in the performance of the students from first training session 
to the third training session. No student, however, reached 
the formal stage in any of the training session. 

For the total of all the tasks, the number of students 
1 

at concrete level is 0 in the first training session, 7 in 
second training session and 2 in third training session.There 
is seen a decline in the second training session. There is, 
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[erFORMANCE of BOYi HT THE THREE LEVELS OF If/TELLECTOflL 
jEVELOPMENT DURlWCl THE THREE TRRIhJIWG, SESSIONS. 
problem X, 
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P£RFC/iMflNC£ Op BOYS RT IHE THREE. LEVELS OF INTELLECTUBL 
development JXJRING 7H£ THREE TRRininl, SESSIONS. 

PROBLEM ■ 3. 






pceFOR/OflNCe OF BOYS AT THE JtiRSE LtVELS OF IhlTELLECTUBL 
DEVELOPMENT 3)UR1I\)6 THE. THREE TRAINING SESSIONS. 


PROBLEM-if 
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PERFORMANCE OF SOYi AiT THE. THREE LEVELS OF IMTELLECTUHC 
OEVELOPMENT OXJRlNfi. THE THREE TRRlWlNS. SES&IONS. 

PROBLEM' 5*. 
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peRFORnflMce op sovi at rtis three levels of ihtbllbctuql 
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DevE(LOP>*i£NT J)URin& T//£ three training Sessions. 


TOTAL OF HLL TAE. PRoBLElr)s. 
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howovaci s progress in the thirci training session. The number 
of students at transitional level is 52 in the first training 
session, 26 in the second training session and 20 in the third 
training session* The number of students present at formal 
operational level is 19 in the first training session, 30 in 
the second training session and 41 in the third training 
session. Here there is seen a progress from the first train¬ 
ing session to the third training session. 

The performance of students for each task in each train¬ 
ing session is graphically represented from Graph No.l .to 
Graph Ko,6, Here we can conclude that the number of students 
decreases in the concrete stage gradually decreases. The 
students pass off to the transitional stage so leaving a fewer 
number in the concrete stage, similarly, we see that the 
ratio for transitional and formal stage is inversely propor¬ 
tional, that is, as in the in formal stages as well, the number 
of student increases, the number in the transitional level 
decreases. More students from the transitional level pass 
into the formal stage. This is seen for all the problems 
from the first training session to the third training session. 

The performance of girls at the three level of 
intellectual development during the three 
training session : 

The nvsnber of girls at concrete stage of development 
in the first task is 16 in the first training session, 13 in 
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the second training session and 11 in the third training 
session. The number of girls at transitional level in the 
first training session is 58# in the second training session 
51 and in the third training session 40, ' The number of students 
at formal operational level is 1 in the first training session, 

11 in the second training session and 24 in the third training 
session. Hero there is seen a progress of the students from 
concrete to the Connal operational level as observed from the 
first training session to the third training session. 

For the Second task the nimber of girls at concrete 
level is XI in the first training session, 4 In the second 
training session and 2 in the third trainnlng session. The 
number of students at transitional level is 50 in the first 
training session, 71 in the second training session and 7 3 in 
4he third training session. The number of students at formal 
operational level is 0 in the first training session, 0 in 
the second training session and 0 in the third training session. 
The students did show a progress in the transitional level 
from the first to the third training session. However, not a 
single student reached the forrnal stage. 

For the third task the number of students present at 
concrete level is 20 in the first training session, 13 in the 
second training session and 16 in the third training session. 
The number of students at the transitional level is 20 in the 
first training session, 13 In the second training session and 




16 In the third training session. The number of students at 
the foimal operational level is lO in the first training ses¬ 
sion, 11 in the second training session and 37 in the third 
training session. Here a progress is seen in the formal 
operational level from first training session to the third 
training session, There is, however, seen a decline in the 
concrete level. 

For task number four the number of students present in 
concrete level is 31 in the first training session, 17 in the 
second training session and 17 in the third training session. 
The number of students at the transitional level is 32 in the 
first training session, 46 in the second training session and 
39 in the third training session, The number of girls at 
formal operational level is 12 in the first training session, 
12 in the second training session and 19 in the third training 
session. Here a progress is seen from the first training 
session to the third training session. 

The parfcbcmance of girls for the fifth task is also 
analysed. The number of students at concrete level is 42 in 
the first training session, 29 in the second training session 
and 23 in the third training session. The number of students 
at transitional level is 33 in the first training session, 46 
in the second training session and 64 in the third training 
session. The number of students at the formal operational 
level of intellectual level la 0 la ®11 three training 
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sessions. There: is seen a progress from the first training 
session to the third training session. 

For the total of the tasks it is seen that the- number 
of students present in the concrete level is 16 in the first 
training session, 7 in the second training session and 3 in 
the third training session. The number of students at transi¬ 
tional level is 59 in the first training session. 60 in the 
second training session and 53 in the third training session. 

The ntmbor of students at the formal operational level Is 0 
in the first training session, 8 in the second training session 
and 19 in the third training session. Here a progress is seen 
from first training session to the third training session. 

The progrss of each task during each training session 
has been graphically represented from Graph No.7 to Graph No. 12. 


Percentage of boys of control and experimental 
group present at different levels of intellectual 
development during Pre-test and Post-teat i 

A bar graph was constructed to draw a comparative picture 
of the total sample of boys. These boys belonged to the 
experimental and control group. The purpose being to see at 
a glance at what levels were the boys initially present during 
the Pre-test and post-test. Prom this graph, we find that at 
the concrete level 63*63 per cent of boys of control group and 
43.66 pet cent of boys of experimental group vere observed* 
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SiniiX^rly# 36*36 per cent boys of contcol group and 56,33 per 
cent boys of experimental group were present at the transi¬ 
tional level of intellectual development. However* not a 
single boy was found, to be at the formal operational level 
of thought. 

Comparing out of these two groups we find that a larger 
percentage of boys were found at the concrete stage in control 
group* Larger number of boys were found to be at the transi¬ 
tional level of experimental group, 

percentage of boys of contcol and experimental 
group present at the three level of intellectual 
development during Post-test i 

Graph No. 14 enables to draw a comparative picture of 
boys of control and experimental group at the time of Post¬ 
test. No training was imparted to the control group. The 
experimental group was treated with three training sessions. 

Both the control and the experimental groups were simaitaneousiy 
exposed to similar Post-test. 

It was found out that 53.24 percentage of boys were at 
concrete level for the control group, whereas 30.98 percentage 
of boys of experimental group were found to be at the concrete 
level. Similarly, 46.75 percentage of boys of control group 
and 69,01 percentage of boys of experimental group were found 
to be at the transitional level of intellectual development. 
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Hence a larger percentage of boys at concrete level 
Is found in case of control groups and a larger per cent of 
boys is found at transitional level for the experimental group. 

No student waS| however, found to be present at formal stage 
either in the control group or the experimental group. This 
also shows that the performance of boys of experimental group 
is better than the performance of boys of control group as a 
higher percentage of boys is found at a higher level of intel¬ 
lectual development in case of experimental group. 

Percentage of girls of control and experimental 
group present at different levels of intellectual 
development during pre-test and Post-test i 

The performance of the total sample of girls during 
Pre-test for both the control and the experimental groups at 
different levels of intellectual development is seen in Graph 
No. 14* The experimental group and the control group was given 
the same tasks. 

The percentage of girls at concrete level of intellec¬ 
tual development tor control group is 57,33 and experimental 
group is ei,33. The percentage of girls at transitional level 
for control group is 42,66 and for experimental group is 37.33, 
No student was found to be at formal operational stage for 
control group, 1,33 per cent girls of experimental group 
were found to be at the formal operational thought. 
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Vilh^n comp&rlng these two groups we find that a larger 
number of students were found at concrete level in case of 
control group* Larger number of girls at transitional level 
was observed in case of experimental group. Some students 
also reached the formal operational stage in case of experi¬ 
mental group, Hence^ the performance of girls of experimental 
group was better than the performance of girls of control group, 

percentage of girls of control and experimental 
group present at the three level of Intellectual 
development during Post-teat t 

The performance of the total sample of girls of both 
the control and the experimental group at different levels of 
Intellectual development during Post-test is seen in Graph 
No, Three training sessions was imparted only to the 

experimental group. No training was imparted to the control 
group. The tasks for both the groups was similar. 

The percentage of girls at concrete level of control 
grov;p is 60,00 and of experimental group is 29.33. The per¬ 
centage of girls at transitional level for control_gspup is 
40,00 and for experimental group 62,66. The percentage of 
girls at formal stage for experimental group is 0.00, No 
student# however# reached the formal operational stage in 

the control group. 
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A considerable difference was noted between the two 
groups* The performance of girls of experimental group is 
better than the performance of girls of control group. A 
larger per cent of girls reached the transitional and formal 
operational level in the experimental group. 

- - V 

percentage of boys and girls of conttol group 
present at the different levels of intellectual 
developtnent during pre-test and Post-test i 

Graph Wo.21 shows the initial stage of intellectual 
development at which the boys and girls of control group. 

The percentage of boys at concrete level is 63,63 and 
of girls is 57.33. The percentage ofboys at transitional 
level is 36.36 and of girls is 42.66, Not a single student 
either the boys or girls was found at the formal operational 
level* 

Prom the above mentioned percentage, we find that a 
larger number of girls were present at the transitional level 
during the Pre-test. This shows that the performance of girls 
of control group is better than the pcrfofmance. of.boys for 
the same test. 
























pep=sgtage of boys ana gir ls of contrm 

present st aifterent l evsls of intallectusl 
development during Poa latest i 

Graph Ko,22 shows the level of intellectual development 
attained by the total sample of boys and girls of only control 
group during Post-teat, No training vas imparted to both 

these control group, The t<^sk used was similar to both the 
groups. 


The percentage of boys at concrete level is 53,24 and 
of girls is 60*00. The percentage of boys at transitional 
level is 46,7S and of girls is 40,00. Not a single student of 
either boys or girls was present at the formal operational 
level of thought, 

A larger percentage of boys was present at higher level 
of Intellectual development, A larger percentage of girls 
were present at the lower level of intellectual development. 
This shows that the performance of boys of control group during 
Post"test was better than the girls of the control group for 
the same test* 

Percentage of boys and girls of experimental group 
at t)w different levels of intellectual development 
during pre-test and Post-teat i 

A pre-test consisting of five piagetian task based on 
two schemes of thought was given to be solved by the total 
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«amplea comprising of both boys and girls of control and 
experimental groups. The level of intellectual development 
at vhich the boys and girls of experimental group initially 
present is seen in Graph No, 23, 

The percentage of boys present at contrete. level is 
■i3,66 and of girls is 61,33. The percentage of boys present 
at transitional level is 56,33 and of girls is 37,33. Not a 
single boys xas found to be present at the formal operational 
level* However^ in case of girls 1,33 per cent were found to 
be at the formal operational level. 

Seeing the above data, we find that the performance of 
boys is slightly better than the girls when seeing the overall 
picture. However, only the girls group reached the higher 
level of intellectual development viz., the formal operational 
level of thought, which was totally laching in case of boys. 

Percentage of boys and girls of experimental group 
present at the different levels of intellectual 
development during the Poet"test i 

battery of five Piagetian type task was used to find 
out the intellectual level at which the total sample of boys 
and girls were present at Pre-test. After the Pre-test, three 
training sessions were Imparted to the experimental group, 
immediately after the third training session, post-test, which 
was identical to the pre-teat, was administered. The level of 






• 2on 

intellectual aevelopoient attained by the total sample of 
experimental group during Post-test is shown in Graph Mo, I6 

The percentage of boys present at concrete level is 
3O»90 and of girls is 29*33. The percentage of boys present 
at ttransitlonal level is 69.01 and of girls is 62,66. Mot a 
siig le boy reached the formal level of intellectual development. 
Whereas 8 per cent of girls were found to be present at formal 
operational level. 

The above data indicate that the group of girls was able 
to reach at a higher level of intellectual development which 
the boys were not able to attain, 

Grftde-wlse / age-wide performance of the 
experimental groups for each task t 

The main aim of the study was to find out the effect 
of training on various scheme of thoughts. For this purpose, 
training was given only.to the experimental group. 

The performance of boys and girls after having received 
the training is given in Graph Mo, 18 and 19. The graph shows 
the initial level of intellectual development at which the 
student was, that is, at the Pre-test. and at the Post-test, 

J^n effort is also made to show the changes of the intellectual 
development. Earlier in the chapter, it has been explained 
how if the number of student at the concrete level decreases, 



Table No.21 


Grade - 'wise / age . wise performance in 
percentage of experimental groups for each task 


Grade/ 

age 

Test 

Level 
of ID 

Task 1 

Task 2 Task 3 

Task 4 

Task 5 ' 

Total 

1 

2 

3 

4 

5 

6 

7 

8 

9 

BOYS 








VII 

Pre- 

C 

60 

50 

60 

55 

40 

45 

11+ 

test 

T 

40 

50 

40 

45 

60 

55 


Poet- 

c 

45 

55 

75 

60 

60 

50 


teat 

m m m im 

T 

as M» «■ 

55 

r «M M M « 

45 

« m ■* M 

25 

40 

40 

50 

VIII 

pre- 

C 

47*05 

47.05 

41,17 

41,17 

52.94 

47.05 

12+ 

test 

T 

52*95 

52,95 

50.83 

58.63 

47.06 

52.95 


post- 

C 

23,52 

23.52 

23,52 

23.52 

17.64 

23.52 

W M 

test 

ao p« M 

X 

^ « 

76.48 

• «fi 1 

76.48 

Ml * 

76.40 

76.48 

82.35 

76.48 

IX 

Pra- 

c 

35,29 

29.41 

23,52 

29.41 

35.29 

35.29 

13+ 

test 

T 

64.71 

70,59 

76,40 

70,59 

64,71 

64,71 


Post- 

C 

5.86 

m 

- 

- 

- 

- 


test 

T 

94,12 

100 

100 

IDO 

64.70 

100 



P 





35,30 


X 

Pra- 

C-..- 

35,29 

&2.94 

41.06 

58.82 

47.05 

47.05 

14+ 

test 

X 

64,71 

47.06 

52.94 

41.18 

52.95 

52.95 


Post 

c 

52.94 

52.94 

70,58 

58.62 

52.95 

47.05 


test 

X 

47.06 

47.06 

• 29.41 

41.18 

29.41 

52,95 
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1 

2 3 

4 

5 

6 

7 

8 

9 

t3 I R L S 







VII 

Prs- C 

94*44 

100 

100 

100 

100 

100 

11+ 

test j 

5.56 


- 

- 

- 

- 


Post C 

38.C8 

72.22 

77,77 

77.77 

68.66 

50 


test ^ 

61.12 

27.78 

23.23 

22.23 

- 

50 


F 

^ « 




11,12 


VIII 








12» 

pre c 

45 

40 

50 

60 

55 

50 


test j 

55 

60 

50 

40 

45 

50 


post C 

100 

100 

100 

100 

35 

35 


teat j 

•« 

- 

- 

- 

- 

65 


F 





65 


IX 

pre- C 

23,52 

23,52 

17.64 

23.52 

23.52 

70,59 

13+ 

test ^ 

76.48 

76,48 

82.36 

76,48 

76.48 

23.-52 


F 






5.89 


Post C 

11.76 

17,64 

23.52 

29.41 

35.29 

11.76 


test ^ 

88.24 

82.36 

76.48 

70.59 

41.17 

58.82 


F 





23,54 

29.42 

m m 

X 

Pre- C 

« 41, IW fP* 

40 

20 

30 

35 

30 

. 30 

u+ 

test j 

60 

80 

70 

65 

70 

70 


Post C 

40 

40 

40 

40 

10 

20 


test j 

60 

55 

55 

60 

25 

75 


F 


5 

5 


65 

5 







the ni*nber of students during that particular task in.the 
transitional level Increases and vice-versa. 

For task No*l in grade VII« age II 4 * vie see an Improve¬ 
ment for boys group* At the Pre-*test, the number of students 
at concrete level is 60 per cent and transitional level is 
40 per cent* In the Post-test, the students at concrete level 
is 45 per cent. Much less than the concrete level at the Pre¬ 
test* But there is increase in the transitional level which 
is 55 per cent* Thus, we see that in Pre-test the decrease of 
15 per cent in concrete level at the Pre-test is compensated 
by the 15 per cent increase at the transitional level for the 
Post-test, 

For all the other tasks in case of boys of this grade 
there is seen no improvement, that is, in the concrete level 
at post-test the number of students is more than the Pre-test. 
For this grade there is seen very little inflve nee of training. 
The results of girls show an improvement for all the tasks. 

The percentage of students for various tasks at different level 
of intellectual development is given in Table No.2|. 

• - V 

For grade VIII, age 12-»* boys there is seen an improve¬ 
ment from the pre-test to the Post-test. More students pass 
from concrete level to the transitional level. The ratio 
remains the same i.e,, one less in concrete level (Pre-test) 
is balanced by one increase in the transitional level for post- 
test. In case of gitls, there is an Improvement only in task 
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tasks there is seen an impro- 


No. 5. in the total of all the 
vement, 


For grade IX age 13+ boys there Is seen an improvement 
for all the tasks as depicted In the difference of scores 
between the Pre-test and the post-test, in case of girls 
there is improvement in tasks No. 1, 2, 5 and total. The 
number of students decreasing in concrete level is distributed 
in the increase in the transitional and formal operational 
levels at the Post-test. Both the boys and girls for the 
fifth task reached the formal stage. 

For grade X age 14+, boys there is not seen much impro¬ 
vement except for the fifth task, in case of girls there is 
seen an improvement for all the tasks. The girls attained the 
formal stage for tasks No.2, 3 and 5. The boys reached the 
formal stage only for the fifth task. 

Thus, it la seen that majority of the students gained 
from the training, grade-wise, age-wise and sex-wise. 

Performance of the students as a result of 
different mode of presentation i 

in this study four different modes of presentation were 
used during the training of five plagetian task. For task one, 
the wax problem, verbal instruction was given, for the second 
task, the bending of rod, and the third task, demonstration 
method was adopted. Bach process of the problem was demonstra¬ 
ted with the help of various apparatxis. The fourth problem, 



Table Mo. 22 


Percentage of the students' perfonrance as a 
result of different mode of presentation 


Mode of 
presentation 

Tasks 


BOYS 


GIRLS 



C 

T P 

C 

T 

P 

Verbal 

presentation 

1 

32.39 

67,61 

49.33 

50.67 


Demonstra¬ 

tion 

2 

33,60 

66,20 

58.66 

40,00 

1.34 

Demonstra¬ 

tion 

3 

43,66 

56,34 

61.33 

37.34 

1.33 

Pictorial 

4 

36,61 

63.39 

62. B6 

37.34 


fixperimen- 

tion 

5 

33,60 

53.53 12,67 

41,33 

16.00 

42.67 





Z23. 
















l,e,, the flow of liquid through a tube, was presented picto- 
riaily. Various processes of this problem was delt with 
diagiam only. The fifth problem l,e, the simple pendulum 
problem was carried out inthe fotm of experimental method. 

The class was divided into small groups. Each group handled 
the apparatus themselves. They tested their hypotheses and 
drew their conclusions. 

The post-test scores of the experimental group is shown 
in Table No, in the form of percentage. This is followed 
by a graph, through which that task in which the performance 
was higher than the others can be seen. Here it is seen that 
both the groups, boys and girls, performed better for task 
No*5 which means that presenting a problem by 'experimenting' 
is grasped better. The next mode of presentation which follows 
is demonstration method. 

RESULTS OF LOWER GRADES i 

This Study was extended to the fifth and sixth grade. 
Since they do not fall in the adolescent group, they have been 
excluded from the main study. 

same Pre-test, Post-test and training techniques were 
used for these two lower grades, one problem posed was whether 
training can be equally effective for the children of lower 
age (in this case ages a+ and lO-^*) es supposed for the formal 


thinkers. 
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T&ble No, 22 gives an idea of the performance of these 
lower grades, both boys and girls. Twenty students matched 
on intelligence, socio-*economic status and age, were selected 
from each gjrade. Thus, there were two grades each dor control 
group and experimental group for boys and similar selection 
for girls. The total sample comprised of one hundred and 
sixty students. 

The results drawn from Table No. 22 and No. 23 is that 
the performance (general) is better for sixth grade than the 
fifth grade, Also the test scores for post-test, in both the 
control and the experimental group is better than the Pre-test 
scores. Another inferences drawn is that the post-test scores 
of experimental group - is better than the scores of the Post¬ 
test of control group, which means that the training helps 
not only children belonging to higher age group but also 
children belonging to lower age group. It is also seenthat 
the perfontiance of sixth grade is better than the students of 
fifth grade, bo much so, that two students out of twenty were 
able to isolate irrelevant variables and point out the vital 
variable for the fifth tasK, This is basically formal thinking. 

TRANSFER OF TRAINING t 

One of the basis to find out whether training is effec¬ 
tive is to determine the transfer of learning. For this 
purpose two other problems of the same schemes of thoughts 




as the Pre-teat and Post*.teat were administered with the Post- 
test. The tirst problem was of a boy diving from a diving 
board into the swimming pool. The students were to give the 
causative variables for bending of the diving board. The 
second problem was the spring problem. The displacement of 
the object pushed against the spring depended on which 
variables, was what the testee had to answer. Since this 
transfer study is not included in the main study, so a brief 
mention of the results is being made. It was seen that those 
students who were favourably influenced by training also 
showed favourable results for these two tests. 






CHAPTER - V 

RESULTS O F INTERNAli STATISTICAL ANALYSIS 
DISCUSSIONS and COHCLUSlOtB 


INTRODUCTIOH 

In the previous chapter the mean and standard deviations 
for various groups - age wise, sex wise, grade wise children 
at three levels of intellectual development arXi various per¬ 
sonality traits for the various piagetian tasks used in this 
study, namely, (i) The wax Problem, (ii) The Bending of Rod 
Problem, (iii) The Ramp Problem, (iv) The Plow of Liquid 
Through a Tube, (v) The simple Pendulum Problem, and the total 
scores of all these problems have been shown, in this chapter, 
the various hypotheses related to the study have been analysed 
according to various statistical techniques. Each hypotheses 
after being analysed is concluded* 

HyPOTHESES 

The main hypotheses considered for the study are as 
follows I 

(1) There is no significant difference between the 
scores of Pre test and Post test for control and 
experimental group sex wise, age wise and grade 


wise. 




2.1L 


(2) There is no significant difference between the 
scores of Pre-test and Post test for control and 
experimental group at the three levels of intel¬ 
lectual development, sex wise, grade wise and age 
wise, 

(3) There is no significant difference in scores dur¬ 
ing the first and last training sessions for those 
levels of intellectual development as well as grade 
wise, sex wise ai^ age wise. 

(4) There is no significant difference in the modes 
of presentation of the problem, 

(5) There is no significant relationship between the 
intelligence and post test performance of control 
and experimental group for boys and girls. 

(6} There is no significant relationship between the 
personality scores, intelligence and Post test 
scores for those students who are favourably 
Influenced by training, 

(7) There is no strong factorial or mathematical 

structure underlying the measures - intelligence, 
personality traits and scheme of thought in respect 
of those students showing favourable Influence of 
training, 

For convenience sake each hypothesis has been sub¬ 
divided and analysed. 
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nyPOTHESIS No ,l t 

There is no significant differences between the scores 
of Pre test and Post test for control and experimental group, 
sex wise# grade wise and age wise. The results looked for 
under this hypothesis are given below. Firstly, to find out 
the difference grade wise performance of the various groups, 
tasks and sex, 

(1) There is no significant difference between each problem 
of Pre test and Post test of each grade of boys of 
control group, 

(2) There is no significant difference between each problem 
of Pre test and Post teat of each grade of boys of 
experimental group, 

(3) There is no significant difference between the total 
scores of all the problems at Pre test and Post test 
of each grade of boys at control group, 

(4) There is no significant difference between the total 
scores of all the problems at Pre test and Post test 
of experimental group, 

(5) There is no significant difference between the scores 
of each problem for Pre test and Post test of each 
grade of girls of control group. 




2;j3 

(6) Th.re is no significant differencs between the scores 
of each problem for Pre test and Post test of each 
grade of girls of experimental group. 

(7) There is no significant difference between the total 
scores of all the problems for Pre-test ani post test 
of each grade of girls of control group, 

(8) There is no significant difference between the total 
scores of all the problems for Pre test arxi Post test 
of each grade of girls of experimental group, 

(9) There la no slghificant difference between the scores 
of each problem of Pre test of each grade of boys of 
control and experimental group, 

(10) There is no significant difference between the total 
scores of all the problems for Pre test of each grade 
of boys of control and experimental group, 

(11) There Is no significant difference between the scores 
of each problem for each grades of girls of control and 
experimental group at Pre test. 

(12) There is no significant difference between the total 
scores of all the problems 'at Pre test for each grade 
of girls of cpntrol and experimental group. 




(13) Ther 0 Is no significant difference between the scores 
of each problem for Post test of each grade of boys of 
control and experimental group, 

(14) Ihere ia no significant difference between the total 
scores of all the problttns for Post test of each grade 
of boys of control and experimental group, 

(15) There is no significant difference between the scores 
of each problem for Post test of' girls for each grade 
of control and experimental group, 

(16) There is no significant difference between the total 
scores of all the problems for post test of each grade 
of control and experimental group* 

(17) There is no significant difference between the scores 
of each problem for Pre test of boys and girls of each 
grade of control group. 

(18) There is no significant difference between the total 
scores of all the problome for Pra test of boys and 
girls of each grade of control group, 

(19) There is no significant difference between scores of 
each problems for prc test of boys and- girls each 
grade of experimental group* 
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There is no significant difference between the total 
scores of all the problems for Pre test of boys and 
girls of each grade of experimental group. - -- 

(21) There is no significant difference between the scores 
of each problem of Post test of each grade of boys and 
girls of control group* 

(22) There is no significant differeree between the total 
scores for all the problem of Post test for each 
grade of boys and girls of control group, 

(23) There is no significant difference between the scores 
of each problems of Post test for each grade of boys 
and girls of experimental group, 

(24) There is no significant difference between the total 
scores of all the problems of Post test for each grade 
of boys and girls of experimental group* 

PR(X!EDUR£ 'V VMiUS 

Mean and *t' value of boys end girls of Pre test and 

Post for both the control and experimental group for each 

grade was calculated. 


RiiSuLIS 


1. 


Table tJo*2S shows that 't' value calculated for each 
problem of the various grades out of 20 't* value two 
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were found to be significant at .01 and 3 were found 
to be significant at ,05 level. Hence, Hypothesis No. 

1 is accepted. 

For the total of all the problems' all the three ‘t* 
values were insignificant. One was significant at .05 
level. Hypothesis No. 2 is accepted. 

Table No.25 shows that *t' values were significant at 
.01 level and three were significant at .05 

For the total of all the problems one 't' value was 
found to be significant at .01 level hence hypothesis 
:4u. 4 is accepted. 

Table No*2S5 shows three 't* values were significant at 
,0$ level and one at .01 level. Hence, hypothesis No. 5 

is accepted. 

For total of all the problems two 't' values were found 
to be significant at .05 level, hence hypothesis no. 7 
is accepted. 

Table. so,2'6 shows that out of 20 -f values ten were 
found to be significant at .01 level and three were 
algniflo.M rt .05 level. So hypothe.l. So.6 Is iralected 

For th. tot.1 ot ell th. problems on. 'f vslu. wss 
.igolfioaot .t .01 .bd .05 1.V.1 hypothesis 

Mo*6 i» rejected, 
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9. Table So.27 shows that out of 20 't' value for boys 
only four were found to be significant at 0.05 level 
and one was significant at 0,01 level, 

10. For the total of all the problems only one 't' value 
was significant at 0.05 level hence hypothesis so. 10 
is accepted. 

11. From table No.2-7 four 't' value was found to be signi¬ 
ficant at 0.05 level and 0,01 each, hence hypothesis 
No*11 is rejected, 

12. The total of all the problems only two 't' values were 
found to U significant at 0.01 level, hence hypothesis 
No*12 is accepted. 

13. From Table No,2B three 't' values wore found to be 
significant at 0.05 level and two were significant at 
0.01 level hence hypothesis No.13 is accepted, 

14. For the total of all the problems one 't' value was 
found to be significant at 0.05 level and two were 
significant at 0,01 level, hence hypothesis No. 14 is 

rejected. 

15. From Table No. 28 two 'f value were found to be signi- 
ficant at 0.05 level and seven were significant at 0.01 
level, betce hypothesis No,15 is rejected. 
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For total of all the problems one 't' value was found 
to be significant at 0.01 level, hence hypothesis No. 16 
is accepted* 

From Table No*59 three 't' values were found to be 
significant at 0.05 level for the control group, hence 
hypothesis Ho. 17 is accepted. 

For the total of all the problems no 't' value was 
found to be significant, hence hypoLheais No. 10 is 
accepted* 

Froqt Table No*89, five 't* values were found to be 
significant at 0.01 level. Hence hypothesis No.19 is 
accepted. 

For the total of ail the problems one 't' value was 
found to be significant at 0.01 level, hence hypothesis 

No.20 is accepted. 

From Table No. 3o five 'f values were -found to be 
significant at O.Ol level and three were significant 
at 0*05 level, hence hypothesis no. 21 is rejected. 

For the total of all the problems three 'f values were 
found to be signlflnent « 0.01 level. Hence hypotheel. 

NO,22 is rejected. 




23, From Isble Mo»3D four't' vslues found to ba Blgnlfl- 
cunt Bt OiOS level end four at 0,01 level, Itence, 
hypotheaia to, 23 la rejected, 

24, one 't* value for the total of all the ptobleus was 
found to be significant at 0,01 level. Hence hypothesis 
to. 24 la accepted, 




HypOTHESIS No. 2 


There is no significant difference between the experi¬ 
mental and control group for the three levels of intellectual 
development during Pre test and Post test. The findings look¬ 
ed for under this hypothesis are as follows i 

(1) There is no significant difference in each problem of 
Pre test at the three level of intellectual develop¬ 
ment for boys of control and experimental group, 

(2) There is no significant difference in the total scores 
of all the problems of Pre-test at the three levels 

of intellectual development for boys of control and 
experimental group. 

(3) There is no significant difference in each problem 

of pre test at the three levels of intellectual deve¬ 
lopment for girls of control and experimental group. 

(4) There Is no significant difference in the total of 
the all the problems of Pre test at the three levels 
of intellectual development for girls of control and 
experimental group, 

(5) There le no significant alfferenca in each-problem of 
post teat at the three levels of intellectual develop¬ 
ment for boya at the control end experimental group. 
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(6) There is no significant difference in the total scores 
o£ ftll the problems of the Post test for the three 
levels of Intellectual development for boys of contiol 
and experimental group. 

(7) There Is no significant difference in scores-b£ each 
problem of Post test for the three levels of intellec¬ 
tual development for girls of control and experimental 
group, 

(8) There is no significant difference in the total scores 
of all the problems of post test at the three levels 
of intellectual development of girls of control and 
experimental group, 

I 

(9) There Is no significant difference in scores of each 
problem of Pre test and Post test of boys of control 
group at the three levels of intellectual development. 

(10) There is no significant difference in the total scores 
of all the problems of Pte test and Post test for boys 
of control group at the three levels of irtellectual 
development, 

(11) There is no significant difference in scores of each 
problem of the Pre test and Post test of ^boys of expe¬ 
rimental group at the three levels of intellectual 
development* 
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(12) There is no significant difference in total scores of 
all the problems of Pre test and Post test of boys of 
experimental group at the three levels of intellectual 
development. 

(13) There is no significant difference in the scores of 
each problem of girls at Pre test and post test of 
control group at three levels of intellectual develop¬ 
ment* 

(14) There is no significant dif£eretx:e in the total scores 
of all the problems of control group for girls at the 
three levels of intellectual development, 

(15) There is no significant difference in the scores of 
each problem of Pre test for girls of rime real 
group at the three levels of intellectual, development, 

(16) There la no significant difference In the total scores 
of all the problems of pre test and Post test for girls 
of experimental group at the three levels of intellectual 

development, 

(17) Itete is no olgnlflosnt alffereoce In the scores of 

esoh problem for Pre test of boys snfl girls of control 
proup St the three level, of Intelleotr.l developsent. ' 

(IB) There is w slgnlfleent difference in the totsl scores 
of «ll the problmns £ojt Pre test of boys end girls of 




2*10 


control group at the three levels of intellectual 
development. 

(19) There is no significant difference in the acioctia of 
each problem of boys and girls during post teat at the 
three levels of intellectual development of control 
group, 

(20) There is no significant difference in the total scores 
of all the problems of boys and girls of control group 
at three levels of intellectual development, 

(21) There is no significant difference in the scores of 
each problem of Pre test of experimental group for boys 
and girls at the three levels of intellectual develop¬ 
ment. 

(22) There is no significant difference in the total of all 
the problems of Pre test of experimental group for 
boys end girls at the three levels of intellectual 
development* 

(23) There is no significant difference in each problem for 
the post test of experimental group of boys and girls 
at the three levels of intellectual development, 

(24) There is no significant difference in the scores of 
total proble'ns of experimental group for boys and girls 
at the three levels of intellectual development. 




HiPOTHESES RELATED TO THE DlTFERE gCBS I NT THE THREE LEVELS OP X rrSL-LSCTUAL DEVELCPMEMT ArJD 



Significant at 0.01 le 
Signifixant at 0.05 le 











S significant at 0.01 ie 
a Significant at 0.03 xe 
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P.-^OCiDURSVt' value 


Meaa and 't' value of boys and girls of Pre test and 

Post test for both the control and experimental group for 

the three levels of intellectual development were calculated, 

RESULTS i 

1. Table No«31 shows that three 't* values were significant 
at 0«05 level and that also only for the control level. 

2. The ‘t* value for total of ail the problems the value 
was not significant. 

3. Table Ho.32 shows that out of five 't' values for 
each problem only one is significant at 0.05 level 
for the conerntQ level. 

4. The 't' value of total one was significant at 0.01 
level that also for transitional level. 

5. Table No.33 shows that 't' value for each problem only 
three were found to be significant at 0,01 level and 
two were found to be significant at 0.01 level. **11 
these significant values were for the concrete level. 

6. For the *t' value of total only one was found signifi¬ 
cant at 0.01 level. This was so for the transitional 


level. 




From tsble No*3!/ out of all the 't* values one was 
significant, 

For ‘t* value of total not a single one was found to 
be significant. 

From table No.35 out of the all the 't' values calcu¬ 
lated not a single one was found to be significant. 

‘f value taoulated for the total of all problems was 
not found to be significant. 

Prom Table no. 36 out of an the 't' values one was 
found to be significant at 0.05 level as observed for 
the concrete level. 

« - •■f 

For the two 't' values of total one was found to be 
significant at 0,01 level. 

Prom table No,37 out of all the 't‘ values one was 
found to be significant at 0,05 level and one was sig¬ 
nificant at 0.01 level and that too only for the 
concrete level. 

For the two *t' values of the total score one was found 
to be significant at 0.05 level for the transitional 


level. 




Trom T3bl€ No.3B out of all the 't' values calculated 
tvK) were found to be significant at 0,05 level and 
one at 0,01 level, mi these were for the concrete 
level. 

For the ‘t* value of the total scores no value was 
found to be significant. 

From Table Ho,39 out of all the 't* values for each 
problem none was found to be significant. 

Fee the 't' value of total scores not a single value 
was found to be significant at 0.01 or 0.05 level. 

From Table Ho,40 out of all the 't' values not a single 
one was significant. 

For the 't' value of the total scores none was found 
to be significant. 

Prom Table No, 43 out of all the *t' values none was 
found to be significant. 

For *t* value of total none was found to be significant. 

From Table No, 41 out of all the 'f values five were 
found to be significant at 0.01 level for the concrete 

level. 

For 't* value of total scores no value was found to 


be significant. 




HYPOTHESIS No.3 


There is no significant, difference during the first 
and the last training session of boys and girls of- experimental 
group for the three levels of intellectual development as viell 
as sex wise, grade wise and age age. The findings looXed for 
under this hypothesis are as follows i 

It There is no significant difference in the scores of 
each problem for first and last training session of 
boys at the three level of intellectual development. 

2. There is no significant difference in the total scores 
of all the problems for the first and last training 
session of boys at the three level of intellectual 
development. 

3. There is no significant difference in the scores of 
each problem for first and last training session of 
girls at the three level of intellectual development. 

4. There is no significant difference in the total scores 
of all the problems for the first and last training 
session of girls at the three level of intellectual 
development. 

5. There is no significant difference in the scores of 
Mch problMi of boys S«a girls for the first snd lost 

training session. 




6, There is no significant difference in the total scores 
of all the problems of boys and girls for first and 
last training session, 

7, There is no significant difference in the scores of 
each problem of boys in each grade for the first and 
last training session, 

0, There is no significant difference in the total of the 
problems of boys in each grade for the first and last 
training session. 

9. Thera is no significant difference in the scores of 
each problem of girls in each grade for the three 
training session, 

10, There is no significant difference in the total scores 
of all the problems of girls in each grade for the 
three training session, 

PRCCEDURB *t* V^LUE 

Mean and 't' value of boys and girls of first and last 
training session for only experimental group for each grade 
age as veil as the three level of intellectual development 
was calculated. Only experimental group was given considera¬ 
tion because training was Imparted only to the experimental 
group and not the control group. 
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RESULTS; 



1 , Tsble bJo. 43 shows that the *t' value calculated for 
each problem of the three level of intellectual deve¬ 
lopment out of fifteen *t' values• two were found to 
be significant at 0,01 level and one was found to be 
significant at 0,05 level, to be more specific not a 
single value was found to be significant at the con¬ 
crete level. For the transitional level out of five 
•t‘ value one Is significant at 0,01 level. But in the 
formal stage out of five 't* value one was found to be 
significant at 0,01 and one was significant at 0.05 
level, 

2, Fot the total of all the problems three 't' value was 
calculated. The value at formal stage was found to be 
significant at 0,01 level. 

3, From Table No, 43, we see that 15 't' values were cal¬ 
culated, in all seven values were found significant, 
one value was found to be significant at 0.05 level and 
two was found to be significant at 0.01 level for the 
transitional stage. For the formal stage one value 
was found to be significant at 0.01 level and one was 
significant at 0,05 level. No value was significant 


for the concrete level. 




For the total of all the problems three 't' values 
were calculated. The value for formal stage was found 
to be highly significant at 0.01 level. 

From Table Mo. 44, we find that out of fifteen 't' 
values calculated for each problem of boys and girls 
six were found to be significant at 0.01 level, and 
two were found to be significant at 0,05 level. For 
the formal stage only a few boys were present at the 
stage whereas not a single girl was present at the 
formal stage. 

From Table Mo. 44» it is seen that out of fifteen 't* 
values one was found to be significant at 0^01 level. 

For the *t' value of the total of all the problems 
*t* values were calculated, two values were found to 
be significant at 0.01 level and one at 0.05 level. 

For the ‘f value of the total of the problems not a 
single value was found to be significant. 

From Table No,45, for the 't' values of grade VII, 
age 11+ (boys) not a single one was significant. For 
grade VllI, age 12+ three values were significant at 
0,05 level. For grade IX, X, age 13+ and 14+ all the 
•t* values were significant at 0.01 level. Hence out 
of twenty *t* values calculated thirteen were found 




27?. 


to be significant. Here it is seen that ag the grade 
aoi age increase!, the difference also iicreagyu signi¬ 
ficantly, 

I 

10, For the *t' value of the total for grade VIIi the 
value was significant at 0,05 level and for grade IX 
and X the values were significant at 0,01 level. 

11, FrOTi Table No,45^ one 't* value v/as significant for 
grade VII age llf (girls). For grade Vlll, age 12+ 
four *t' values were significant at 0,01 level. For 
grade IX age 13+ two values were significant'at'0.01 
level and three at 0.05 level, for grade x age 14+ four 
values were significant at 0,01 level. Here too as the 
grade and age increases the difference also increases 
significantly. 

12, For the total 't' value for grade VlIl, IX and X were 
found to be significant at 0,01 level, 




hypothesis Mn- 4 


There is no significant difference between the different 
mode of presentation of the problem of boys and girls of 
experimental group for the Post test. 

PROCEDURE t 

For a single group more than two means were compared 
and hence analysis of variance test for trends with repeated 
measures was chosen (Ouilfard. 280). 


Table Wo.46 

Difference in the mode of presentation of 
of the problems 


Groups 

P ratio 

•t* significant level 

-d:oi—“ 

Boys 

** 6.00 

) 3 

Girls 

*¥ 7,43 

4 3 


Significant at 0.05 level 


RESULTS t 

Prom table No.46, it is seen that when four types of 
presentation was used to solve the problems during the three 



2,74 

training session, the scores were significantly different. 
This is seen in both the cases of boys and girls where the 
values are significant at 0*05 level, sixe the F values 
were significant, separate differexes by the 't' test was 
used for further analysis, it is seen in case of boys, 3 
values are significant at 0,05 level and 3 values are signi¬ 
ficant at 0»01 level, in case of girls, 4 values are signi¬ 
ficant at 0*05 level and 3 are significant at 0,01 level. 




hypothesis Mr.. 5 


There is no significant relationship between intelli¬ 
gence and Pre test. Post test scores of control and experi¬ 
mental group. 

(1) There is no significant relationship between intelli¬ 
gence and scores of Pre-test of boys of control group, 

(2) There is no significant relationship between intelli¬ 
gence and scores of Post test of boys of control group. 

(3) There is no significant relationship between intelli¬ 
gence and scores of pre test of boys of experimental 
group, 

(4) There is no significant relationship between intelli¬ 
gence and scores of Post test of boys of experimental 
group. 

(5) Thera ia no significant relationship between intelli¬ 
gence and scores of Pre test of girls of control group. 

(6) There is no significant relationship between intalli- 
getiee and acor.'S of pout test ot i/lrl s oi! fonurfiJ group, 

(7) There is no significant relationship betwenn Intalll- 
genea and scores of pre test of girls of experimental 


group. 




27i; 

(8) There is no significant relationship between intelli¬ 
gence and scores of Post test of girls of experimental 
group. 


Table Wo. 47 


H0PYTHE5ES RELATED TO THE RELATIONSHIP BETWEEN 
INTELLIGENCE AND PRE TEST. POST TEST OF CONTROL 
and experimental GROUP 


GROUP 

PRE TEST 

Ct* value) 

POST TEST 
(‘f value) 

Boys experimental 

**-0.3234 

**-0.239 

Boys control 

* 0.197 2 

0.0592 

Girls experimental 

**-0.3008 

**-0.15218 

Girls control 

0.0425 

0.0124 


» * Significant at 0*05 level 
w Significant at 0*01 level 



PROCEDURE: 


The two viiriables intelligence and Pre test intelligence 
and post test were correlated by means of Pearson's Product 
meat correUtion. The coefficient of correlation signifi- 
cant at the 0»05 and O»01 level were found out. 


» 

Eight correlation ware calcula.tfed the valued for boys o{ 
Gtvoup 

experimental^ Pre test and post test were found to be signifi^ 
cant at 0*01 level but on the negative side. This shows that 
the performance at Pre test and Post test are not dependent 
upon intelligence* Thus, supporting hypotheses No.3 and No,4 
for boys control group only one value was found to be signifi¬ 
cant at 0*01 level* For both the group of girls, the out of 
four correlation two were found to be significant at 0.01 and 
0,05 level on the negative side, This again supports our 
hypotheses No,b to S* 




HYPOrHb^ST.S 


There is no significant relationship bet^«een the 
personality scores, intelligence scores and Post test scores 
Of those students who are favourably influenced by training. 

The findings probed under this hypothesis is - 

(1) There is no significant relationship between the four- 
teen personality factors and boys post test scores. 

(2) There ia no significant relationship between .the four¬ 
teen personality factors and the post teat ecores of 
girls. 

(3) There is no significant relationship between intelligence 
and post test scores of boys. 

(4) There is no significant relationship between intelligence 
and post test scores of girls. 

PROCSDU Rfli 

The personality traits were calculated according to 
H»S,P,0. Manual. These traits were correlated with the scores 
of those students who showed Improven ent in post teat^by means 
of Product Moment Correlation, 

RESULTS t 

The results are given in Table No,40, 
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rha shows that the 

^;he correlational value for each 

oi the lourteen U«s between t nm . a , 

wer-ween-0,007 to 0.1409 in the 

case ol end -0.03n to 0.2187 in the case of girls. The 

CMllici.nt oi «rr.i.tion i, tor £«;tors h at 

O.ai 1.V.I lot j 

llw c... o« toy., «u the., vsiu.. ste slgoltloaot on the 
«,«!« .*0., rh. toy. who Mventoroo., o£ circto.pert 
itoJvlrtMU.m .to controlled .how . tondeocy to gain from the 
iraroito. i„ cate ol ,irU the coettlclent of correlation is 
sumsi-ent et a.Ol level lor factor B and Oj. These values 
.,»in show . oe,.tj» trend. oirU who are bright and self- 
suniclvnt show favourable aIqn towards training. 


For factor 0 in ease of boys the correlation lies 

between *.20 and «* 40 which denotes low correlation, present 

fait flight, factor h nagative aide, factor D positive side, 

again *how low corcelaticn In case of girls. Warmhearted 

and umlami.natratlve traits also show alight positive correla- 

iiort to the post tast tcorea. 

uireuj&Ei£E p.osT'IFat sca&ss^ 

z.f i utu*ds f*hf&'4£eew itaEuietuL&ft- xaaiwiijjii- 

Table »o« 49 


SviiOt 

Sub-group 

value of r 


u 

lirla 

- 0.1939 


2. 

Boya 

• 0*3670 ■ 

- 


total sample 

- 0.18804 



* Signil leant at OtOS laval* 
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The intelligence score comprised of the raw scores 
attained oy the Raven's progress matrix. Intelligence scores 
o£ those students showing favourable effect of training 
reflected in the Post test scores were taXen into consideration. 
For finding the correlation value Product moment correlation 
was employed* 

RgSlJLrs s 

The results obtained are shown in Table No,49 which 
shows that out of three correlaticnai value, one was signifi¬ 
cant at 0.05 level. The other two values are not significant 
end show a negative correlation. This shows that intelligence 
does not have any effect on the Post test scores. 

DXFPERgNCES W^TH THE OMAIHBD RESULTS IN 

PRE TEST AND POST TEST AND THOSE WHICH ’ 

WERE EXPEXiTED THEORITICALLY ON THE ^ 

HTPOTHESeS 

HrpOTHE3Eii * 

CD There is no significant difference between the obtained 
results in Pre test and Post test scores of experi¬ 
mental group of boys with those expected theoritlcally, 

m There is no eignifleant difference between the obtained 
results in Pre test and Post test of control group of 
boys with those expected theoritically. 









(3) There is no significant difference between the obtained 
results in Pr« test and Post test of experijnental group 
of girls with those expected theoritically, 

(4) Thore is no significant difference between the obtained 
results in Pre test and Post test of control group of 
girls With those expected theoritically. 

PPOCfcDUftE t 

The Chi*Sguare test was applied for three level of 
intellectual development and two groups of pre test and Post 
test. 3 K 2 group wM thus formed. 

Table Mo.50 

value of Chi*Sguar« for three level of intellectual development 
and Pre teat. Post teat value for experimental and 



control group of boys 

and girls 


S.KO. 

Group compared 


P 

U 

am «p 

Experimental oroup Boys 

Pre test end Poet test 

13.4136 

0.01 

2* 

Control group t»yi Pre test 
and Post test 

4.622 

Not 

significant 

3. 

1 

Experimental group girls 

Pre test and post test 

11.1056 

0.01 

4. 

Control group girls pretest 
and post test 

19.9 490 

0.01 






28 .'! 


BESULTS i 

*« 

Tt>» ibovit tfiblt shdvs that out of four value of Chi*. 
Square only om was not found to be significant. The other 
three were found to be significant at 0,01 level. 

DISCUSS ICH j 

Only the experimental group was subjected to three 
training session* The control group was, however, given no 
training* Both the control and the experimental group were 
given identical Pre test and Post test at an interval of same 
time. It was found that both the control and the experimental 
group show an improvement* This was not expected finding 
theoritlcally* The control group of boys, however, showed 
no difftcertti. Hence* to conclude the results obtained in 
Prt test tod post test of boys and girls of both the groups 
were different from what was expected theoritically. 
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chapter - VI 


ik'IrtLYSlS CF mathematical STRUCTURES FOR AtPOLESCENT 
rnouii^rj inibERLYlUG THE problems IM PIAGET 1A^ 
CCNTEXT MU OT^fc:R VARIABLES 


l?}TRDD-tCTlC-S t . - 

It la tha £aith ot all aciencea that an unlimited number 
o£ phenomena can be comprehended in terms of a limited number 
ol concepts of ideal constructs. The constructs in terms of 
which natural phenomena ace comprehended are man made Inventions! 
To dlarrmtr a scientific law is merely to discover that a man 
made scheme serves to unify and thereby to simplify comprehen¬ 
sion of a certain class of natural phenomena. 


in complex area where variables are potentially relevant, 
a fundamental qoal of research is to sort out relaticnships 
among the variables in order to obtain clear cut descriptions 
of the important phenomena* 


» to b, postulated as prlmatir causes of 

individual dlflvcaneaa in overt acoompUshnent, than the widely 
diffennt achievements of individuals must be demonstrable 
functions of a limit.! number of reference ebllitles. The 
factor analyala asaumes that a variety of phenomen 
domein ere related aod that they ere determined, at least to 


part, by 
factors. 


:,lativ.ly email number of functional unities or 
» nam. for a factor depends on the contexts, on 





philosophical preferences and manner of speech and on 
how ffl'jch one aUea«ly knows about the domain to be investigated, 
fiencr, f.^ctor analysis is a means for discovering latent 
structurOf^ In « phenomena, it la a very powerful tool for 
analytical m*ftnod, 

2n this study the technique chosen for factor analysis 
is the principal Axes Method (PAl), This method is matheanati- 
cally satisfying because it yields a mathematical unique solu¬ 
tions of « factor problem, its major solution feature is that 
it extracts a maximum amount of variance as each factor is 
calculated, 

Sow»* pack ground Studies t 

Vaidya (1964) investigated problem solving among certain 
group of adolescent pupils in central London, using Hotelling 
mvthod. Four factors appeared, namely, attainment factor, 
practical factor, interest factor and adjustment factor, 

Lowell and Butterworth (1966) found a 'central intellec¬ 
tual aoility* underlying the performance on the tests of pro- 
portlonaUty using the Principal Component Analysis. 

Dudek et al, (1969) reported an inter task consistancy 
of Piagetian factor independent of any general intelligence 
factor entering Into the Blnet Scale. 

Bart (1971) administered four tasks of formal operations 
P.ndulu. tMk, Con„r»tton of motion on a horizontal plane, 




i'i'jilifeflun in the B^lsnce snd projection of shodows to a- 
group fti ♦JO sturents of above average scholastic abilities 
and ixilonginq to three age levels of 13, 16 and 19 years. Also 
a teat of Intelligence and the test of formal reasoning of 
biology, history and literature were given. Factor analysis 
of these eight measures was done. The eight measures were 
found to be having bi-factor structure with a large substantial 
first factor of formal operations and a second factor related 
to contcirtt which distinguished tasks from tests. Formal 
thought was found to have a substantial verbal intelligence 
component as well as non-verbal intelligence component. 

Stephens et al, C1969) reported significant correlations 
of w, verbal lo, performance IQ and a full scale IQ with 

Piag,»tlan tasks of reasoning and formal operations administered 
to the subjects of 6 to 18 years of age. They have identified 
a general intelligence factor when the data were put to factor 
analysis. The fact that the Piagetian measures were covered 
by three factors supported the notion of a multidlmential 
structure of intelligence in the piagetian assessed areas as 
in the other traditional areas, 

3ray, w.M, (1973) studied the factorial structure of 
concrete and formal operations. His study focussed more on 
the lo,ie«l modBls tlBB the content of problems. 622 pupils 
renglaij from 9 to 14 yeer. In age constituted the sample. Items 
uece pcesentad In aaveral «aya open ended and In dra.lng form. 
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RosiJlts indleafed the 

existence of concrete and formal thought. 

£vort the n0n-t'ie,-|*itian tvop of j 

) ype of items provided powerful support 

W tte Jysim o{ thought when It c.ujes to Its 

generaliteallIty. 

weeks (1973) administered three tests i Piaget's test 
of conservation of vol.sne. Peel's story test to measure logical 
re/iKoning ami ^/cimark's teat of the understanding of correla- 
ti'^’^n and the a'oiltty to use combinatorial analysis, to a sample 
Ol 173 seventh graders, 195 eighth graders and 17 5 ninth graders 
to fflijasure the development of formal operations. Factor analysis 
yiall'H'd factor* that could be reliably classified as either 
tormal operations or verbal reasoning or numericbl ability, 
the loodilngs of the items indicated a surprising mutual exclu¬ 
sivity of formal operations and verbal reasoning as operation¬ 
ally defined oy the tests. 

Abramowltx (1975) conducted a study on a group of 32 
seventh grade students of 12 - 13 years. A revised version 
of Karol US’S proportionality test organized into test booklets 
containin'! six task* was administered to the subjects in group 
settingis* All the tests that had to do with the handling of 
fracti^^ns were loadsid on factor I which accounted for 3.7 per 
cent of the variance. The average proportionality score and 
ability were loaded on factor II which accounted for 26.6 per 
cent of the variance. The size contrast, the ratio contrast 
and correlative test of universe relations were loaded on 




- ;?«8 


tdctoc lj.1 which accounted for 19,7 per cent of the variance 
This depicted the nature of the components of the proportional 
thon-jht ao the aKiU tests of facility with fractures load on 
a ciEterent factor than tasks involving proportionality, 

(luerin (197S) administered Raven's tests of logical 
operations to 896 students from four to different environments 
to Ti»^t the measures of attainment of seven logical operations 
to ajijiociate with the final two stages of Piaget's cognitive 
develosiment. The structure of the logical operations described 
a5x>v*« consisted of two correlated factors i.e, the concrete 
opocatlonal factor and the concrete and logical factor. The 
lO'jical operation of compensation was related to both factors and 
represented a transition operation between the purely concrete 
ojierations and purely formal operations. 

Hathway found that Piagetian measures bare a 

modest positive degree of relationship to performance on 
traditional measures of intelligence and thus clarified that 
the two types of measures were neither totally distinct nor 
totally Wantloal. Both the measures were found to be oontrl- 
butlng to a general intalligenca factor. He also found that 
Piagetian factora were having a dominant concurrent association 
with the measures of school achievement thus pointed out the 
wey to new end poselble more reliable and valid predictors of 


achievement 
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Vaiaya (U75) investigating the growth of logical 
thinking during adolescence using seventeen problems and 
oth'-r intelligence, adjustment, etc., on a sample 

ot 200 students of grade VI to X found ten factors i Schematic 
learning, jam ral adjustment. Problem orlentaticn. Sensing 
problems, Symoolisatlon, Testing hypotheses using constant 
di£Ler«!K;es, Aspect character seeing the problem as a whole, 
intelligence,. 

Sandhu (1080) investigated the structure of formal 
thought with the help of ten Plagetian type tasks on 986 
adolescent pupils studying in grade VI to x. The analysis of 
the data showed fourteen factors. 

Padmlnl (1982} investigated the growth of exclusion of 
variables during a<tJ Iscenco on 200 students studying in grade 
VI to X» stating and testing of hypotheses, intelligence,fBPQ 
and JXptitude tests etc, were administered and twelve factors 
were obtained. 

T he Present Study i 

The major objectives of this study was to make a com¬ 
prehensive study of the mathematical atrucbare for adolescent 
thoughts underlying the problems of Piagetian context and also 
tasking the measures of other variables such as intelligence 
and personality traits, to test this hypothesis, the data 
regarding all the 20 variables were put to factor analyses 




2no 


u.ln, Principal Axe, Method. The sample constituted o£ 80 
suDJects - eo oirla end W toys o£ the experimental group 
eftcr the Post-tct, £r™ grades ix and x. The selection 
«as oesod on the criteria of favourable ln£luence of training. 
List Ot these twenty variables, their name and abbreviations 
are m^ntirnud in appendices. 

Myrothe5ia $ 

There docs not exist any strong factorial structure 
underlying the measures of intelligence, personality traits 
and .scrcsmc of thoughts for the five Piagetian type tasks. 

Corr e laticn Matri x i . . ., 

h correlation matrix (20 x 20) is presented in the 
taoie lor the meaaures of 20 variables for the sample of 

65 students selected £or the study, as already mentioned above, 
consid«.*ring the half correlation matrix divided symmetrically 
b/ the oleatjonal it was found to consist of 189 correlations 
coef i icienta. There were 108 positive and the 81 remaining 
vcrc negative coefficient of correlation. Out of 108 positive 
coefficient of correlation 14 were significant at ,01 level 
end 1 at .05 level. Out of 81 negative coefficient of correla- 
ticn 12 were significant at .01 level and 7 at ,05 level. The 
magnitude of the coefficients of correlation irrespective of 
the signs were found ranging from 1.000 to .001, 
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Obtalnlina tha Factors t 

the correlation matrix of (20 x 20) discussed above 
wae subjected to factor analysis using the Principal fcxes 
Hathod* Six significant factors were obtained which were 
having eigen value greater than one» These six factors were 
retained for varSmsx rotation. The factor loading of the 
20 variables for each of the six significant factors are 
presented in the ease of original factors as well as varlmax 
rotated factors in Table No.l and Table No, 2 respectively, it 
is evident from the results presented in Table No. 3 in case 
of original factors# the cumulative percentage of-eigen values 
accounted for the factors one to six have been found to be 
ranging from 18,8% to 65,9%. 

Factoring of Correlation Matrix t 

Mathematical statisticians use diagonal and centroid 
method of factoring correlation matrix to obtain estimates of 
conwwsn factor; commvmalities and factor loadings. This method 
involves in inclusions of different values in the Principal 
Diagonals of correlation matrices. Most commonly inserted 
ere the cowanonality values# the reliability coefficients and 
the unity (1»0> which represents self-correlation of a Test 
Score, At least three tests are hypothesised to get the 
cannon factor which accottnt for all the sets of tests. Eigen 
values then confirm the exact number of the common factors 
obtained in the set. The #igb value whld^k is one :fbt exoeedi 







2n3 



VAR 021 




Sn4 


tilt 



in 


n 

iH 

ON 

ON 

o 

H 

a\ 

C«J 



o 

o 

rH 

o 

o 

o 

o 

■ 

1 

• 

• 

■ 

• 

• 

o 

o 

o 

o 

o 

o 

o 


0{«>a>4«i4fSll/lint-«HUlOOONO 
— jfjfj' • • • • • • * 

OOOOOOOOOOOOOOO 

I I I I I 


ai 

^ in 

o o 


I I I 


m lO N Cr 
in Qi ^ m b 


in o o4 1*1 «-i "1 <-t 

• • • t I * • 

o o o o o o o 

It III 


® 


o\ 

00 


® 

N 


00 

VO 

CD 

w 

m 

o 

o 

o 

o 

o 

■ 

■ 

• 

■ 

■ 

■ 

o 

1 

o 

o 

o 

o 

1 

o 

01 

VD 

H 

tH 

DJ 

cn 

in 

iH 

VD 


CD 

S' 

o 

O 

O 

O 

O 


. 

• 

« 

» 

* 

9 

o 

o 

o 

o 

o 

o 


ir >4 in -e lA If 


I I I 


®ooino®®«>rt<S‘n2P 

000«-l0M0H»^HHN0 


01 


fO 

H 



N 

H 

H 

n 

fO 



O 

H 

o 

r-( 

o 

• 

• 

• 

• 

9 

• 

O 

o 

O 

o 

o 

o 

1 

1 

* 

1 


1 

u* 

I-l 

M 

N 

tH 

o 

r» 

\D 

(^ 

rO 

H 


o 

00 

GO 

GS 

CO 


• 

• 

• 

• 

• 

■ 

o 

o 

O 

O 

o 

o 


N <n ^ 

lllllllllllg? 
B 6 I I I 11 y I S H 

I i £ i l l S £ 0. 0. 


m n '« vn 

s s s s 


SISSMS; 

•# ® ® t ® gj P 

g g g 1 S S. O 


U iH MV 

Id 0) Id Pi 
■H VH i -rl 

+» O P P ffl 
P -P P 1-4 
D> » D< Pi 
Id 0 Id e 
■rl H "H 'fl 
Pi pi| Pi ® 


oipr^cM® 

§OOQ*^ oooo 


r‘*"l .VS 'iJf' ■■'. '','yV.V '[j. * . i i>l' 

•/- '’•‘.Hi ‘ '“i ‘ ‘ ' 


0 0 

o 

H 

H iH 

CM 

(NJ 

O o 

O 

o 

1 1 

06 

$ 

1 





• .y, ,'y 1 

1 




295 


Table No_^ 

Showing ate factors having Eigen values 
greater than unity 


Factor Slgen value 

Fetcentage of 
variance 

Cumulative 

percentage 

U 

3.7S4 

IBoS 

1B.6 

1* 

3,174 

15,9 

34,6 

3* 

1.923 

9,6 

44.3 

4* 

1.798 

9,0 

53,3 

5, 

1.423 

7.1 

60.4 

6e 

1.102 

5,5 

65,9 

1 



unity provide the cowraon factors, computer facilities are 
used to obtain such factors. Table Ho.3 shows six common 
factors thus extracted along with their eigen values. 

Significance of Factors t 

To simply the interpretation of factors and to draw 
attention to only those factors loadings which contributed 
significantly for determining the nature of the factor,smaller 
factor loadings %«ce ignored. However, there is no definite 
criteria for judging how small a factor loading should be, 
to be called small enough to be ignored. Benjamin pcuchter 
(1967J ha* suggested that values of factor loadings less than 
«20 are generally speaking insignificant and hence can be 
ignored# whereas various other research workers have ignored 
values upto ,300 (Vaidya, 1915). in the present study the 
loadings.of the different variables on tie various factors 
having values nuroarically less than ,35 (jain, M., 1984 and 
David# 1987) have been ignored while interpreting the 

factors, 

glifflinatbn of gactors u sing Scree Testi 

the six factors are subjected to scree Test as 

propooad«4 W Cttell £. vaidya, 1975 wa factor, fron bottc . 
upward, ar. found to ha« .lg=n value, of approxtaately aqual 
m.,nitud.. rlpur. 1 ,how. the point, of au tn. ,lcc eiqen value, 
m.«,ln 9 that out of the ,1* fotor, four of dl,tlnct value, ,. 

were retained. 




F/CTOiR flMfllYSJS i. BBIUIBEN 

THE SIX FfiCTORS fiA/0 !tH£/R. ' EI&EN' VfHOES. 
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of Factors and ... , 

Th® four factors of distinct eigen values have been 
retairttd for interpreting psychologically« 


Factor I I 

Significant loadings of the different variables on 
factor 1 for original as well as varlmax rotated have been 
shoiim in the fable oelow* The ten variables that have signi¬ 
ficant factor loadings on factor l Inthe original are for 
ptrsonallty factors 0, G# H, 0, Q^I Q^, the wax problem, flow 
of liquid through a tube problem all these problems being 
baaed on separation and controlling of variables .scheme of 

- - tir 

thought* out of these seven have negative value, 

Varimax rotated factor i in the Table shows significant 
loadings on five variables of schemes of thought, All have 
positive values. The factor I has, therefore, been named as 
aeparatlon of veriable which has the highest significant 


loading 0.932* 




209 

~T^Bcs K/Q jj-y 

Original Factor i 
Significant loadings 


s. 

MO* 

}lo« oi 
varifttilfiift 

of variables 

Loadlags 

l« 

6 

Personality factor D 

0.360 

2 , 

9 

Personality factor G 

- 0.518 

3. 

10 

Personality factor h 

- 0.355 

4. 

13 

Personality factor o 

0.47 3 

S. 

15 

Personality factor 

- 0.610 

6. 

16 

Personality factor q . 

0.371 

7. 

17 

Plagetian Task I 

- 0.719 

8. 

13 

Piagetlan Task ii 

- 0.7 27 

9. 

19 

plagetian Task III 

- 0.774 

10. 

20 

Plagetian Task iv 

- 0.702 


'TftSte Mo 

variraax f^tated Factor i 

Significant Loadings 

3« 

HO. 

«‘rlSbl. 

Loadings 

1. 

17 

Plagetian Task I 

0.861 

2. 

18 

Plagetian Task ii 

0.892 

3* 

19 

plagetian Task III 

0.932 

4. 

30 

plagetian Task iv 

0,811 
b m 10 

5, 

21 

plagetian Task v 

0,410 
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Factor 11 

hs Shown in the table, there are 10 significant loadings. 
Out of which seven loadings have negative values. The varia- 
bXiis showing the significant loadings are for Personality 
factor C, D, G, H, Qj, <1^, Piagetlan Task I, n, m and IV. 

Varimax rotated factor ii loadings which are significant 
are shown in the Table, six loadings are significant. Out of 
which two are of negative value. These loadings are for 
variables, intelligence, personality factor c, D, g, h, q^. 

The highest loading is seen in personality factor H which is 
0*809, Hence, this factor can be named as Personality factor 
H, i«e*i Adventurous, 


TnBtS ff? 
Original Factor il 

Significant Loadings 


Name of variable Loadings 


1. 

Personality 

Factor 

C 

0.630 

2. 

Personality 

Factor 

D 

- 0.603 

5. 

personality 

Factor 

0 

0.453 

4« 

personality 

Factor 

H 

0.408 

5. 

personality 

Factor 

02 

- 0.383 

6, 

personality 

Factor 

O 4 

- 0.706 

7. 

Piagetian Task I 


- 0.469 


contd.. 
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N«.« of varl.ble» LoMings 


8 * 

Fiagetlan 

Task 

II 

- 0.537 

9* 

Fiagetian 

Task 

III 

- 0.506 

10 . 

Fiagetian 

Task 

IV 

- 0.380 


Tftatc hJo 5-8^ 

Varimax Rotated Factor ii 
Significant Loadings 


S«Ko* {lame of variables Loadinngs 


1 * 

intelligence 



0.414 

2 * 

Personality 

Factor 

c 

0.615 

3. 

Personality 

Factor 

D 

- 0.704 

4. 

Personality 

Factor 

Q 

0.358 

5. 

personality 

Factor 

H 

0.809 

6 . 

Personality 

Factor 

^4 

- 0.729 


Factor m 

Significant loadings for factor III as seen in the 
Table reflect seven significant loadings for variables of 
lotalligonc., potoonallty factor B, E. I, 0, Oj and Plagetlan 
task V. out of ttaae aevuu significant loadings, six have 


negative values* 
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From the varimax rotated factor in table five signi¬ 
ficant loadings have been observed, only one loading vas 
found to have negative value. The variables shoving signi- 
ficaiii loadings are intelligence, personality factors b, g, o, 
and Piagetian task V. On seeing both the tables, the highest 
loading was found for variable - intelligence 0.655. Hence, 
this factor can be named as Intelligence factor . 

li^cE wo 
original Factor ill 

Significant Loadings 


S*Mo. same of variables Loading 


!l |L 

intelligence 

- 0.643 

2. 

Personality factor B 

- 0.650 

3. 

Personality factor l 

- 0.389 

4t 

personality factor i 

- 0.365 

5. 

personality factor 0 

- 0.462 

6. 

personality factor ^2 

0.387 

?. 

Pisgetlan TasH V 

, - 0.491 
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Vflfijiidx Rofeated Factor iii 
Signiflc&at Loadings 



KaeiHs of variables 

Loadings 

1* 

intelligence 

0.655 

2* 

Personality factor fl 

0.516 

3* 

Personality factor q 

- 0,364 

4* 

Personality factor o 

0.652 

5, 

Piagetian task v 

0.493 


F>ctor IV 

For t\m original factor IV four negative significant 

factor loadings for variables personality factors a, e, f and 

- - ^ 

I* 

For the varimax rotated factor iv, four significant 
loadings could be located# out of \<hich only one showed nega¬ 
tive loading* The variable having these significant loading 
are personality factors B# 0# ®hd Qj. The highest factor 
loading is for variable personality factor Qj which is - 0,760 . 
Hence this factor has been named personality factor (p^) i.e. 
self-suffloieat* This factor is of bipolar nature. 
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_ V 

TftedE Mo g I 

Original pastor IV 
Signifleant Loadings 


S«KO» 

HStne of variables 

Loadings 

!• 

Personality factor X 

_ 0.665 

2 , 

Personality factor E 

_ 0.541 

3. 

personality factor p 

- 0.660 

4, 

Personality factor l 

- 0.379 


"TA WD ea- 

variiaax Rotated Factor iv 



Significant Loadings 


S*^ 0 « 

name of variaBLes 

Loadings 

u 

personality factor b 

0.565 

2 . 

Personality factor Q 

0.616 

3. 

personality factor Q 2 

_ 0.760 

4. 

personality factor Q 3 

0,656 


Results t 

„axy.i. ot ™«He™atical structure ter .0 va.taUlea 

#a,a*-r.rial Structures underlying 

show that there ate strong factor 

4«*.aniaBnce and scheme of thought 
personality factors, lotelllge 

j., *. Though Scree tests 

resulting in si* signlfican 
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it was tound that out of the four factors had different 
maijnitud® and two factors could be eliminated as they had 
almost «qual magnitude. The four factors with their name 
eigen values end cumulative percentage of eigen values are 
shown in the Table. 


-TnatB Kjo 65 > 

psychological Nomenclature of Factors 


$*No« 

Order (rf factor 

Psychological Nomenclature 

1* 

First 

Separation of variables 

2. 

Second 

personality factor H 
- Mventurous ^Bold) 

3, 

third 

intelligence - Abstract 
thinking 

4, 

Fourth 

Personality factor 



- Self-sufficient (prefers 
own decisions) 


The Current Pictu re of the structure 
for Piagetian Thought i 

TM eurWBt Dlctute ot th. structure for adolescent 
thou^t ar« 8Uiara*rised ^ table given below. It is very 
much difficult end loglcelly »pp«>prlate to coapare the 
finding, of wriou. .t»dl« .Oicb have attempted to analyse 

4 .1 -^ynvtfcures of adolescent thoughts. The reason 

the matheaiatlcal or 
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oeinrj that the findings come from different samples using 
different tests snd techniques, gven then for the sake of 
clsrit^,. the different factors that emerge are as follow; 

TriBte ^io 

Table showing! tlw factorial structure of the 


Adolescent thoughts 


Fee tors Psychological 
intorpretatlons 


References 


First U -senaral Intellec- Peai (1955). Beard (1957). 

r«ior tu.l fMtor 

(1968), De Lemas (1969), 
Tuddenham (1970), Vernon 
(1971), Staver and Gabel 
(1979), sandhu'(T.900) , 
KBzekia (1905), 

2, schematic l^eariv- sart (1971), Lawson and 

ing Oensral Renner (1975), vaidya (1975) 

jain (1982). 


3, 'Attainment 
Factor 


vaidya (1964) ,5,Mehndiratta 
(1987), Sharma veena (1967). 


4. Algebraic 
Aptitude 

5. Concept of 
perspective 


Joshi (197 0) 

De Avila (1973), Garcia 
et al. (197 5) 


6« Formal opera- 

tional thought Abramowitz (1975) 


Contd 
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2 J 


7* Concept of 
relations 

8. General adjust¬ 
ment 


9. Exclusion of 
variables 


10, Language Factor 

11. Separation of 
variables 


second 1« practical Factor 
rector 

2, Svnvbolic substi¬ 
tution 

3. Factor of Opera¬ 
tional thought 


4. MJustment 

5, Seeing the pro¬ 
blem as a whole 


6. Piagetian Cogni¬ 
tive Development 

7, Some and all and 
sorting 


Garfinkle (1975) 

vaidya and Mishra (197 5) 

Shayer (1978) 
padmini (1982) 

vaidya (1964) 

Joshi (1970) 

Hathway and Hathway (197 4) 
vaidya (197 5) 
vaidya fit Mishra (197 5) 
Stayer and Gabel (1979) 

S.S, pandey (1979) 

(1980), vaidya and 
sandhu (1961) 

padmini (1982) 


Academic Achieve- Sandhu 
ment Factor 


Exclusion of 
variables (Testing 
of Hypotheses) 


Contd 
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l 2 3 


4 


10* Creative Thinking jaln (1982) 


11* Grasping the essence 
of the problem 


Kezekla (1985), 
David,R.B. (1987) 


12* JdJStract thinking 

(Piagetian) Agarwal,v.?. (1987) 


13* Personality factor 

forth riqht/shrewd David, r.e. (1987) 


14* Group personality 
factor Adventurous 


3. 


Third 

Factor 


I* interest Factor 
2* Problem orientation 
3. Foonulating Hypotheses 
4* concept of logic 

5, piagetian Logical 
Operation Test 

6, Adjustment Factor 


vaidya (1964) 

valdya (1975) 

vaidya & Mis bra (1975) 

Garfinkla (197 5) 

. - ^ 

Staver and Gabel (1979) 
aandhu (1980) 


7* Kwjlusion of varia^ 
tales (Stating of 
Hypotheses) 


padmini (1982) 


8, ftcaderaic Achievement Jain (1962) 


9, Generalised Logical 
Thought 

10. super sqo strength 


Kezekla (1984) 
Manju Jain (1984) 


e ■ ■ 



il, Grasping the essence 

of the problem David, r.e. (1987) 

12* Social intelligence * 


4* Fourth 
Factor 


1* Adjustment Factor 

2. Seeing the Problem 

3* interest and General- 
ing Difficult 
problems 

4* Behavioural Factor 

5. super Ego strength 

6, Probabilistic 
Reasoning 

7« Language Ability 


Vaidya (1964) 

Vaidya (197 5) 

vaidya St Mishra (197 5) 
Sandhu (1980) 

Padminl (1982) 

jain (1982) 

Sharma, veena (1987) 


8* Self-sufficient 


5. Fifth 1. problem orientation vaidya (197 5) 

!E^BCt#Oir 

2, Newness of the problem Vaidya k Mishra (197 5) 

3. amotional Factor sandhu (1980) 


4, Group Factor of 

personality (Dominance, 
GuUt end Ergic 
Tens ion) 


padmlni (1982) 


5. proportional Reasoning jain (1982) 


Oontd*•«■ 
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Sixth l. Testing Hypotheses 
factor 

2« Using Constant 
DlfCarerces 


Vaidya (197 5) 

vaidya (197 5), Manj 
jain (1904) 


3, Temparoinental Factor sandhu (1900) 


4. Fomulation and 
Combinations 


padmlni (1902) 


5. Piagetian Cognitive 

Development * 


Seventh 1» Aspect character 
Factor 


vaidya (197 5) 


Eighth 

Factor 


2SS.orar5hS'u,ht-l sa:^hu (1980) 
3. Mechanical tieasoning padmini (1982) 

1. Exclusion of variables Vaidya (1975) 


2. social Factor 


sandhu (1980) 


Mineth 

Factor 


3, salf-Sufficiency padmini (1962) 

1, combinational Grouping Vaidya (197 5) 


2, seeing the Problem 
es a 141)010 

3* croup Factor of 
personality I 

4» Age 


vaidya (1975) 

sandhu (1980) 
padmini (1982) 


Cbntd.•• 



10. Tenth 
Factor 


1. intelligence 


valdya (197 5) 


2* Verbal Description vaidya (1975), vaidya 

Procedure Surgency ^ sandhu (1981) 

Abstract Thinking 

factor Sandhu (1980) 

4, parmia padmini (1982) 


li. Eleventh 1. Group Factor of 

Factor Adolescent Thotght-II sandhu (1980) 

SMCltability vaidya & sandhu (1961) 

3, Ego Strength padmini (1982) 


I a. Twelfth 1 . Stating and Testing 
factor l^fpotheseB 


sandhu (1980) 


2. lnt.lll9enca (1982) 


13. Thirteenth of 

fee tor 1. 

^ fersonality 11 


sandhu (1980) 


14. fourteenth of 

IKjtM 1. Iho^ht II saidhu (1980) _ 

- FKtor. foi^ <»>» 

The preeent etudy h»9 "»» results ulth other 

ttudlee «W1« ««*•” ^ becuae the stt. 

etudlee, «nu ^ yielded the 

group .«Wle ^ 
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same (actow. Ssconiilii, thera has bt'en a little Mlfoimity 
in tt» cholci of tastf, the reasoning patterns am other 
^rubles (or feeilltating caparison of findings, 




■ V 
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CHM>TSR - VII 

TWt py TRAIM IKfS OW COWTROLLED 

SKIPiiF^ EjjyATIOH DURiaa RPOLESCEtilGE 

(SUMMARY) 

mftQpyggioM I 

ld«& of •ducation lays "iinportanca on 
axparianc* direct action upon objects - a necessary 

pCTCuraor to concept formation and learning. Activity brings 
about the gicowth of cognitive structures, such experience 
may accelerate or delay mental development but will not alter 
Ita essential cheractar which proceeds in stages in every 
Individual i«e«f mental mechanisms becomes functional only 
with the maturation of the organism. The acquisition of new 
cognitive atructuxa will depend on how a new experience is 
matched to the already available structure, we ere then faced 
with one problem that if activity and cognitive structure are 
ao linked then can learning be accelerated by training the 
children to aoqulre eonoepts* 

wimjsm * 

In the light of the above stated question, work on 
training and Ita effect on learning is being done for the 
last decide. The rasults of these studies are of a conflict¬ 
ing nature, chronologically studies showing a positive 
influence are Banks (195$)» Real ( 1961 ), .Luoier.(1969), 
SKkuc (1970), 8Wi»lsa (W71), Sha«l.on (1971), W«on and 
BhH>tio (1971). gaim a>72). caan and Pty (1973), Rennar and 
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mn), OifceMiMd (1974), inhelder, slr^lair and 
BOV«li il§l4K Btroonaky (1975), Unn & Thler (1975). Arons 
(1976) r K«ho (1976), Iktira (1977), Peterson (1977), Wollman 
(1977), Llttafit h*^m (1978), B&wa (1981), Rlesz (1981), 

SfMidcr (1982), C*Bttpbell (1963) • The studies vhich show 
that training doaa not accslerate learning is seen in the 
worJw Oi Anfiil (1976), Linn, Chen and Thier (1977), stone 
•nd nay (1978), Wyatt (1982). There are still some with a 
third view that training is neutral with regards to accele- 
ratiiiQ laarnlng nit*, Ri noldi (1962), Dyrii (1967), Bradley 
(1972), Bcaddaman (1975), Brainerd (1974), Lawson, Blake and 
norland (1975), Hhaelar and Kass (1977). 

• If thinking ia regarded as a mental skill based 
tupon innate capacity, then training, experience 
and practice Influence thinking. 

• nae of formal reaaoning dependents on age, intelli¬ 
gence and grade. 

• pupil*a learning ia facilitated and their knowledge 
if retained if they have soma related prior concepts. 

« Traininj properly designed is helpful over a wide 
rang# of apa* 
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C«rt*la ««p«ct8 o£ teaching learning in science 
M heipgul la the emargense of formal thought 
thoae tAio axe about in the last phase of 
coactete i3eii«lopiaeBb, 

- Highly 'surbalUad prcxseduras even influence acqui- 
altloo of Plagetian concepts. 

« that modsst of presenting the problem Influexvze their 
problem solving behaviour. 

* Sex Slffexences in the problem solving behaviour 
niexe noticed* 

« Use of conoxete materials is more effective than 
verbal pxtMeduxes* 

V * V 

» Xnstrootion pxomotes training. 

thua» the stxidias reviewed do not efteld a clear 
conslusioa* it is not possible to answer the question 
tihether eocelemed learning can result through training, 
Therefoi», the problem is open for investigation. 

Mtaraiwinawiw nmtv iff 

^Che preea*d* study attempts to find out the effect of 
ferelaiog in a wider frame of reference. It Is different from 
the above meatlomd studies in many respects such as - 

- it wse* matohed groups (age, grade. Intelligence 

and Status). 
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- IX, l»th *dol*»c«at boys and girls over a 

Ag« saogtt* 

«• It- cluaifl^ii Individual adolescent pupils at the 
thratt level of Intellectual development,' namely, 
concrete, treneitlonai and formal. 

- It etudlee the influance of training at each of the 
ehoee imatloned levels of intellectual development 
both within the age group and across the age groups 
ee well* 

- It atteopte to determine the personality characteri- 
etlce of posille who are favourably influenced by 
trelolog* 

« It etteopW to determine the difference in mathema¬ 
tical etrvKturee of taslw used through factor 
eaelyale* 

urn *>n OMlcnVM» 

«)» -jot potso.. 0* th. .todir 1. to find out th. tol. 

of tnloiog oo ooottollod «®.tlMnt.tlon «od it. tnlttlonshlp 

to Keol.i«wd loMotop. Met. .p«lflc.Uy .p-xio, ti» 

Objectives are «• 

. TO dotoanl- tb» ttotw e* thonoht .t th. tht«. 

U-U Of iotrtl-t-J Ad-lop-nt tit.. cono«t., tt.n.1. 

tloodl fot-1. 
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ot rtoUK.™ puplU Mtelwd on Intolleaenee, age, grade and 
SOCll>H»COflOmJLC fttiitvia* 

- TO tht iffoct of training on the three 

i«iMU ol lotclltetuH d«vtl<^ht, 

» To doteotini tbe raXationshlp between the various 
p«f»ona|ity and tb* ti&ne levels of intellectual 

developnnetit* 

- TO dartoniiM the personality characteristics of 
three pupils who ere {avoure^y influenced by training. 

* TO detendne the influence of training, sex^wiae, 

Mqm wlee end gtrede wise* 

- TO detemiae the effect of different inodes of 
pceseotatlooe of the prol^eitu 

• TO dotswdns the difference in mathematical 
structure of thought sod personality traits in respect of 

wpaclMocal group thxoagb footer anaiyals. 

. TO polut out -tin oiuoatJonal implleatioM, if •<«. 

ME&aatt > 

TO «hUt. tb. — -ntionad .1». e* tha .tudy the 
(olloulog Wttl rapoth-ot uott tranad i 

U» Thor. 1» to ti9»i*to«t 

p* pr.»«Mb «« *>» 
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,«up « th. thrw l.«i, d.velopment 

wU*. gnda wiu *M wlag, 

12> Th.« u HO tlgmictm aiff.p.a:» itt saozea during 
th« thiTiNi teaimog ««««loni, 

i3) Th«c« 1« DO ti^nifieaofc dl£««aa;e in the mode of 
prM«nt«tloa of tlM probl«a»* 

C^J XJwt* 1* no nlfiaiflcftnfc raiatlonshlp between Inteiiigeitte, 
pocionnllty fnctont end ixset teat perfotmance of control 
•od oxijttrSiieiitnl qeov^, 

tS) Th«r» is no slgniflesnb rel&tlonahip between the 
poreoiMiIitf sooiMS snd post test scores for those 
■tudsots win spe {smorsbly influenced by training. 

i*) Tlvtpo Is m strong fsctorisx or mathematical structures 
ondsrlying tlis Minsuns of intelligence, personality 
traits sod sairioiis sehe»e of thought of those students 
showing fswujrtJals inCiuence of training. 

the tots! sugids of three hundred and twenty students 
was split iato two laaitt sub-groups iris., the control and 
turn swup. »->» hM «>«“t »« 

.Bd .Ixty Moh •«!>-«»<« w« .9»i« dlvld«l iMo 

tM gndp. of hw. «» fli*.. 4»«n itm ,tW« .ev.u to ttn. 
tMOtr bo,. M tow tm «-» lb-. tb.te 
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four ^nch for boys and girls of control and 

axporimantAl group«« tfhe age range was from ll"^ to 14"*" years • 
fhe ttotire saotpU vas matched against age, socio-economic 
status and intelligence* The sample consisted of local 
schools of ydaipur city. 

The nature of the study being controlled experimenta¬ 
tion, matched group - age wise, intelligence wise and socio- 
econonic status ‘wise through grade and sex was selected* This 
was done in order to avoid the effect of extraneous variables 
on dependent veriable. To prepare the matched group,the 
following teats were used t 

W Rsrien's progressive matrices to determine the 
intellectual level of the pupils. 

(ti) socio-economic status questionnaire prepared by 
the investigator. 

Besides these tests P? Q, prepared by cattell was 
used to roessure personality traits, 

The main investigation was split up irto three stages. 
Stage 1 I 

A battery of four stimulating problem^. This was 
eanlniatered simultaneously on control and the experimental 
group. These four problems consisted of Piaget type tests. 
The first three wre based on the combinatorial scheme of 
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'tlwtUQihtA# pcoblom, beaker problemi Eaaglc>- 

•««d pfobL««R« The laet test vae baaed on the exclusion of 
vatlable acheoMi of thought* The atlmulatlnig problems were 
follOMMl by the title tests of Pre-test* These were the wax 
prcMLiii# betiding ol rod proid.«o* ramp problem, flow of liquid 
throuNgh * tube end the siatple pendulum problem. These were 
based oo two St:hs««l of thought, controlling and separation 
of veciebies end ecUusioti of variables. 


The pr*»test was followed by three training sessions 
iApsrtSMi only to the experlmsatai group at an interval of two 
weeks epsrt. The problems aeleoted for the training sessions 
were the •mm piegetian type test as of the ?Fa.-tBst, The 
presentation varied from verbal, denonstration. pictorial to 

experlmeotetioii* 


&tsg# III I 

th. thirt training aea.lon Post teat 

«. eonduotad on noth th. oont»l and th. .:g..rta.ant.l group. 

the santt fiwa Piegatl®" ^YP® tests 
The poet-test consisted o* tne s 

as the pre-test.* 

99S3cmwm. * 

,or th. P.*..'. progroarl- 
don. ^cording to th. 

..rh. tor th. high 
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r*w #cor«» mtm obtalnad with the help of the scoring key. 

tcotM w#r« converted into stan scores in accordance 
with thtt metniel* The socio«econcxitic status questionnaire 
had ttseaa taain catagorias education# occupation and income. 
Bach category had a maximum o£ 6 marks. 

for the fra»teat# three training sessions and the post 
teat problems the scorea were awarded on the basis of the 
students ability to exhibit the appropriate behaviour# i.e., 
either to seperete and control the variables or to exclude 
the irrelevant veriables* Task responces were categorized 
and acoxea ware awarded on a four point scale. 

m n L imm > 

« Thera la no significant difference between the 
pr«»«taat scores of control and experimental group 
for different grades# age and sex. 

- Thera la a significant difference between the Pre¬ 
test and Post-test scores of control and experimental 
group for the three levels of intellectual develop- 
m«at grade wise# age wise# ana sex wise. 

_ Ifaar* 1» » «l 9 nlile»nt aifferene. ii> the mod. of 
ptMontttlon of th. problems. 

. Ih.ro 1. • olgoiflcant difforeooe in the spores of 
th. jitot tta th. lost training session, sex wise, 
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grade wise, age wise for the three levels of 
intellectual development* 

There Is significant relationship between personality 
factors and post teat scores of those students who 
are favourably influenced by training. 

— There is no significant relationship between 

intelligence and Post test scores of those students 
who show a favourable Influence of trainir^, grade 
wise and age wise (sex wise the relationship varied) ■ 

- There is strong factorial structures underlying 
personality traits< Intelligence and scheme of 
thought for those students who were favourably 
influenced by training. The four factors being - 
(i) Separation of variable scheme of thought 
(li) Adventurous 

(iii) intelligence 

(iv) Self sufficient l.e** prefering own decisions/ 
Is resourceful. 

COtISLOSlONS I 

The present study reveal^hat learning may occur pro¬ 
vided that the training treatment Incorporates laws of spon¬ 
taneous development and the subjects already possess some 
understatvai ng of the concepts to be trained; that the mode of 
presentation of the problems did effect the progress pf 
thought. The greater the variety of presentatioii and pr^tige'f 
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turn bmtXMt » ■trueture becomes, it also supports 

the that thoutjh tteining h^ipg to accelerate schemes of 

thou^jht acquit It ton^r yet it follcw the seq[uert:e put forward 
lay Placet, with the exceptioa of few cases of ninth and 
tenth gradee# too repdd « change could not be warranted for. 

Hm SffprowsMkflt which SMiurked the eccelerated learning consisted 
of gonanroi acvene^iM on soiracel dependent variahies. The 
subject geva correct aastnixs on the repetition of the pre¬ 
test lor thit echeae of thov^ht efter training. The induce- 
ewnt ol ecceieretion ie evi4tent from the significantly 
greeter msaber of veriablee controlled In the Post-test as 
coniNired with the pco»test as well as the responses from the 
first treioiog seeelon to the last one, more pronounced from 
concrete to treeeltlooai operations rather than from transi- 
Uonei to toneel opacetioos. Many of the student went from 
eery low ecoree to perfect eooree. 


imchTiowia, umMMlom > 

the educatlowl l«pllcatioas arising out of the study 

are as foXlowe i 

. cMMnn •hoaw bt •U<wi^ .bui-dently the ptoe«,M 
iMMr pro4»ot» 0* thousht. 

. chiWtw t»i»ing i» b*»aii"a 

- Art. U «a, SK-biSl*: -xp.tlm.nta. 

tloo. it U ttaxmfll* 

«U». «»t tb. i. ‘^tn 

U tto >i»e ,W chlXWn. 

' ^ '"i .'if. ■' 
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Uhft chil<5r«a should be encouraged to develop a 
scientific outlook* be able to discover scientific 

The children should be given exercises in logical 
iseeningful thinking of the learning task which 
InltlateB tneaningful learning. 

The effectiveness of the training is mutually 
dependent upon the intellectual developmental level 
of the child* the type of problem and the kind of 
training techniques used. This provides a basis 
for the construction of the curriculum. 

Tor successful teaching* methods* the plan and the 

procedures play an important role. Training with 

consrete material builds up a lively* interesting 

and activity based atmosphere which promotes learcu 

* 

ing and helps the teaching strategies. 

Through training procedures creative capacities are 
encouraged. 

Training procedure gives each individual an oppor- 
txmity to progress according to his mental capacity. 

Through training learning can be made more effective 
by integrating the m structures formed and the 
already existing structures. 




3a5 

ay prowtlnj activity in the claeBroan, the teacher 
can axplot. the child •. j«tential for learnii .9 
and pamit hi* to evolve an understanding of the 
worXd azound him, 

- Thcouqh traialag th« performance la so much faster 
oa # mental level than on an overt level that the 
child i* able to do more in a given period of time. 

«• The training procedurea are in accordance to the 
l«i«l of epontaneoua learning that la from simple 
to ccnplex and from concrete to abatract. This 
help# not only in meaningful learning but also In 
trowfer of learning* 

ARgfta FOR fURTHBR RgSBjitRCH I 

The laethod and results pose nex problems which can 
be inveetigatmd. They can be briefly stated as follows to 
accelerate the developmental and psychometric aspects of 
Intelligenee# in the atudy only two schemes of thoughts have 
3been dealt with. Other schemes ere thus open for investiga¬ 
tion* Training is successful if it can be transferred to 
familiar and unfamiliar situations. This can be explored, 
ftetention 1 * another area which can be probed into to find 
o\»t the laeting effect of training. There is also a need 
to compare the tlUtrate hon school going children with 
achool going ohiHlicdn to assess the importance of schools 




itt iotftUtctU&l development I comparison could also be mafle 
between different modes of presentation for different 
l^ie^etian fpe tasks« to find out separate training proce¬ 
dures which can be effective to teach different levels of 
concepts or scheises of thoughts* to find out the reasons 
for failure in problem solving and to investigate the possi¬ 
bility of the existence of hump effect, to give treatment 
of factor analysis to those factoiSi which had not appeared 
prominently in adolescent thought* it can also be worthwhile 
to know whether or not greater operatlvity is achieved by 
virtue of training when there is x vestige of the greater 
operativity* Will training in one coxept effect the growth 
on axther coxept which occurs xar in lix ? what will be 
the effect of relatively short trainix period on a lox terra 
intellectual growth 1 
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0*' V^ftlAaLES IH THE PRSSEbTT STUDY 


APPENDIX '3 
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SoeiOwAconoffile status 

5 e E e S e 

3# 
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tdiieation of parents 

BdU. 

4. 

4 

Occuptstion of Parents 

Occ. 

5. 
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Iiicom* of parents 

In. 

6m 
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Personality 

Per. 

7. 
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Reserved / warm hearted 
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Oull / Brlglvt 

B 

9. 
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Affected by feelings / 
•laotiottally stable 
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10. 
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tjndeMonstrable / escitable 
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11. 

11 

Obedient / essertine 
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13. 

13 

sober / Enthusiastic 
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13. 

13 

Dlsragards rulos/consdentlous 
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14. 

14 

Shy / Advanturous 
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IS. 

IS 

tougla-mlndod / Tender minded 
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16* 

l« 
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34. 

24 

Stimulating Problem number 4 
(MQzat Problem) 

SP-4 

2$. 

35 

total aocrea in stimulating 
problem 
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36. 
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Problem one Pre-teet of 
control group 

C.Pr.t-1 

2t. 

27 

Problem one post*test of 
control group 

C.Po-t-1 

39. 

26 

Problem teo pre*teet of 
control gro <9 

C.Pr.t-2 

29. 
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PXoHem two Poet-test of 
control group 
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C.Pr.t-3 

n» 

31 

Problem three poet-test of 
control group 
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32« 
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Problem four Pre-test of 
control group 

C.Pr.t-4 

33. 
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Problem four Post-test of 
control group 
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34. 
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3S. 

3S 
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36 

total acotes In all the problems 
o£ Pre-test o£ control group 

C.T.Pr.t. 

37, 

37 
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o£ Poat^tast of control group 

C a T * PO • t 

IS, 

38 

problem one Pre-test of 
Experimental group 

E.Pr.t-l 

39, 

39 

Problem one Post-test of 
E)qp«rimental group 

E.Po.t-1 

40« 

40 

Problem two pre-test of 
Experimental group 

E.Pr.t-2 


43 

Problem two post-test of 
Experimental group 

E.Po.t-2 

42, 

43 

Problem three pre-test of 
Experimental group 

E,Pr.t-3 

43, 

43 

problem three Post-test of 
Experimental group 

E.Po,t-3 

««, 

44 

problem four Pre-test of 
fixperimentel group 

B.Pr,t-4 

45, 

43 

Problem four post-test of 
Experimental group 

B*PO.t-4 

•1 

46, 

46 

Problem five Pre-test of 
Sxpetimantal group 

E»P te t—5 
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4? 

Problem five Poat-test of 
Exparlmetttal group 

B,Po.t-5 

46« 

48 

^otel acoree in all the problem 
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group 
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score* J, *11 

6f PMl-tMt ot e:cpettaent»l _ 

group 

30* 

30 

first training session - 
first problw 

I,T.5.-1 


Contd.•■• 




570 
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3 
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Si. 

51 

Second training session q£ 
first problem 

llaTaS.-l 

S2* 

S3 

Third training session o£ 
flrat problem 

III.T.S.-L 

S3a 

S3 

first training session o£ 
aacond problem 

IaT.S.-2 

S4* 

54 

Second training session o£ 
•econd problem 

11.T.S.-2 

SS, 

55 

Third training session o£ 
second problem 

IJI.T.S.-2 

SS. 

56 

first training session of 
third problem 

l.T.S.>3 

SI. 

5t 

Second training session of 




third problem 

II.T,S,-3 

58. 

SS 

Third training session of 
third problem 

III.T.S.-3 

59* 

59 

First training session of 
fourth problem 

I.T,S.-4 

SO. 

60 

Second training session of 
fourth problem 

II.T.S,-4 

61. 

61 

Third training session of 
fourth problem 

I1I.T.S.-4 

62. 

63 

first training session of 
fifth problem 

I,T.S.-5 

63. 

63 

Second training session of 
fifth problem 

II.TaS.-5 

64. 

64 

Third training session of 
fifth problem 

III.T,S.!-5 

6S. 

65 

^tal scores In first 
training session 

t.t.s.j 

66. 

66 

Total scores in second 
training session 

T.T.Sall 


a • • 
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acorsfl in third 

training aaasion T.T«5.1ll 


68. 68 ^ Ag 

69. tb 1 - lb ao ixparlmentai group boya grade v, age 9+ 

10. lb ai • ib 40 lxp«rl»»nt«l group boys grade vi, age lo^ 

71. fb 41 « lb 60 Ixparlmental group boys grade vil, age ll-h 

ia. ib 61 • lb 11 * 3 Cperimental group boys grade vill,age 12+ 

13. fb 18 » fb 94 ixparlmantal group boys gradeix, age 13+ 

14. fb 95 - tb 111 ixperlmantal group boys grade x, age 14+ 

75. fg I • fg ao fxparirtautal group girls grade V, age 9+ 

16. fg 21 • fg 40 ixpeciwantal 9 K>up girls grade VI, age 10+ 

11. ig 41 - 19 S8 ixparlmant*! group girls grade VII. age 11+ 

18. fg 59 - 19 78 ixparHaantal group girls grade vill.age 12^ 

79, fg 19 - ig 95 ixpaeimantal group girls grade IX. age 13+ 

BO. ig 96 - *9 fjq>arlm«ntbl group girls grade X. age 14+ 


81, Gb I - Cb 20 

82, Cb 31 • Cb 60 

83. Cb 41 - Cb 59 

84. Cb 60 - Cb 18 

85. Cb 19 *• Cb 92 

86, Cb 93 * Cb lH 
01, eg I * eg 20 
88« eg 21 - eg 40 


control group boys grade v, age 9+ 
Conttel group boys grade VI, age 10+ 
control gwup 

control group boys grade VIII. age 12+ 
control gtoup boys grade IX. age 13+ 
control group boya grade X. ege 14+ 

control 

control group girls O^ade VI , age 10+ 
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»f thru BWtsi 1 1 ipi iftiil alat) a t’n^ «i sti«rt. fi« ar ait «aia I j 4ii «i awan (tiw | s 
ifa r%ir I ii!i Qpsitir |n) am at i^aii tA aRi lA la at aw am ftiafl t^aia a«l f ? 



?l iJh aVaa 11 pr tflal inaa! I iti «i wtt a wvm naw 11 tAA fit aMmt 11 lAir* 
% ual wfii ^ la at irtq 4f g ««| | ? 
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'*(«'»! «ll f^fff 




fm 


4i«»* 
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' '-rr '^'1# T M ''• )*tif «]« ,, 

f«| I Nl a I 1^1 V ^l*f «i*’i!i ^f a Iifi4 ^,,^*11 |j 

fi in fit|ii f« it ^ i ^ «‘ ««*' I *1 (iji^ 1^^ 

*»tf I j 
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in» Ni n -ii Hif' irf fjf,^ ^,5 sp-j. ^ i ^sr 

1?! «I UMI^I tfMit ^vi\ 4i «1 « ^^. ^ fflt KI ?ti ?> mi[ "ftl fg^rfr 

t» 9si»i «([j»tj 91 nit^i tf inmi 11 si«q<i( f[f 1; ^ ?R<pRr ^rfar 11 ^sf w 

f «i I «IfM €i nil «i Tfwfffqlr (Variablea) tt fHffT ? 
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ri# Mirs*)!' 




’I ?* m «i« t. 

”* ««•,«..». I,,,... 








w k ^ IFT fji] n i ir? p 

fi'^nf # (A f^l ft ^ 11 [pir btit sfljff | r*f? bj? 


«i itf«u kn sNff^ ?» v^ffr I ? 


< -iiv fir <ri>. Ml* « <riwik<• vnuakf<ni*>«n y*r ** 
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ii^e mil)! 11'! II -iT-w «H •■ ’■ '»■' '>'='' 





FORM A 

(Revised) 


Jr.-Sr« 

H. S. P. 0. 

K V C J 1967 Hindi Edition 

Prepared by : 

Si O. Kapoor and K. Ki Mahfotra 

f Original Ttjl Authors are Dr. R. S. Caltell and Halla Beleff) 


fMw 

W % art Jf «T?n i rp % Pm *f sraa 1 1 

ffft w afw I uf ?fr gaiforff jitr 5qs5 vt Pptt i aawgaait w sftfffT Jf t dh *rrt gwT: w«t Jr 

iS- 53vrt-qar ar Rrar^ f i wrm a ?ft g»| w jPfrrrt at fa fdamr i drt a fttift srartTaiT Pnrra anTaT Ji 

w*W :~ 

( aniV fliiJr» gn wt amt ? 

(ar) 5«t*rair Jf trmir araatj (ai) arfaftm, (a) ^mrsr vvar i 

H. It ifiirfi |>it at wi ga irraisp ?r gam Pfraaf Itrf li ? 

(ar) <t, (sr) flfiTfiRa, (a) a^ i 

rpr wnp^^f & aa« ^ Pr atf d> ant 'a«V ar ‘ann’ a^ 1 1 jt a* »afn at afaat nna-ima r^trft f, 
rrftrt’ ga «rq^ ait Jf tfnr dN% ar «an?l’ gt, %an agi ant dVt 1 1 a^n aw % efta an^f Jf It ij* ant 
ad> tar fatar dt<lf ntwa gart jjn aftm nagoi ntar i an; aet« ata % Prt n? tfta anal S It ftrtft irar at 
ttt.aa if at arnt (Box) % nm tm # nt (Pwrra oata natdt i 

Pro aant traaaawtfatajtHlftJlajnlraww sfttwt t at?rt gaat fa^ i *a gat am anet 
tanr’fPl«tagi!aw%fnartdh:itinaaan^nlratifti aaa an ant tt aaa *ft% fWt ataf at aaratat 
naaaat t ?— 

(l) aaa) ant aaart t aat favdata aia It ^ti aaffar ana ant tt It g»^grtr ntf ma a^f ^ i ga i^lt ^ ar 
nai ntit gt <t ant dt i ag aa ntat fn iSnt ant tar aPaa ^ i 

(^) attfa an saatatft % Ptdt vH aaa faft'an aff t Pirt at gn smff an ant aftsiaT It at i ga aiaai fatSa 
ala-raaTt at ^ dtni gtnt aa H <ti3t jJt Ptni^ It nraR at at i fd nan gn girt It Ptnlt-gnlt arga 
aalt I attg ntf aft ^ staa Praja an ft a^f 1 1 an; g»grt ant dt ana-ana aarft 1 1 

(^) "fin arnt ant aafn "afaftan" (at ■«') ftan ndt aata ft mat aaPn agft ar ma atft ant an gain fftaja 
aa*aa t » w: afanat 'gt’ («rr -aty 'af (at ‘a’) ft ant gt nata ft mar mf^ i 

(V) PtB^ ftt naa at an ntat ) ant artf Jtaa gain: ga at mg a^f ^ ar grgrft afa ft-agjpa a ^1, ftaa tnftga 
♦aftrfiran’ (at V) ft ^ atli atft ft fftaia naraft i 

wttg*ifngB[ar t.tft aftt gn giaft afttart ara ft at< atfftmf aaa?ft ^t at aaft arfttgflnaft tfti 
ftwgaanftlftm^ 'ift ■rtatraann^t i ^ 

fiftftfJl ftT ftW swfl ftfN; 

I * i '', ^ i “ 1 ' ’ I. 
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C ? 1 


:w Miff Iff irift 5^ "ift t ^ 

f«)«f3!firw, C*iMl^' 

ft 5^ f«# Sf if iff, w wT# ««» * M ■ 

(v) «%% prt «wic »pft Mu tnrfi*, <n) nftiMn, (»ji w« k hm* r««ff *H!f^ ^,f - 

•iftnw*’ utr iiHr t: 

(¥) ifir irtiir,*' (HI wmmm. |»(J vmtn «.?^i j • 

(ir) ef, {«*) 

m liirtl^ inwn vx Oi4» «*» •%•!: 

(it) ftfiWT jjftr 1/ («} ^ * »f'« « I**) iif«r I ^ 

nr Wff vnr fff b^i ftm nm I !ff«»«« uJf •fifM * *f* i** «fi'»r *r* *’* ^rt^ *> ’ 

(») nwt,* (**f {*!) mut #» f 


..' 1 % MI ftwf! Sf nTBii* jriir n». nt nn mA wj»» nff »»!r r, wirtrrff 

f <i|% ^ 

(If} ft,'- («ff wnw, («ij «i|11 

i 

wr wflPRnr iftiff •> 5 * 11 %^ if« wiw wiin S * 

{») |f, ff/ («} <iii»ir mw«, (Hi Biff j 


W fWflf tk TWift fl SIT*»T m K% WMI It HW1 WB** I ’ 

(«> ff. (»«} (*») Bfff I ! 

i 

ftntftrftw «uf 9 ft HN # «r« ^*|it « aft« unj if»ft I ’ ! 

(f) ftwit *fNr ftai,'-- («} bIbT ♦ ift* ft. («) ft »|'it * iwiir 1 j 

! 

«r fBift ftesi Btff Bi riTft* ft lift ft Bift nf».r«T[ ftu B»?»tr | J* mi an* ft ij*ifili nftiit (? j 

(«) 1^, «««.* (1) Blft I 

vft ([ftpir Hftit tr ifift Btfti afBB fiir | b'i m B>«ft |i f« ja tt ftgrwi Nmnir r««f b ift« | ? 1 

{«) ft,*' (HI Bjftf, tB} Bif a I 

ffftlftllS llWftIh fftftVl mrwf BB Bfft, 11 »Bf JJ« fBBt ftBfiB »» Kfft BBTI fl1B« lift » 

(f) |!, (H) BIBB.' (Bl nfi 1 

ntr ^ iffttf milt BrnifiB nrBira'i ft Bift ft «iir B«ft ^t, ift i|b w« ift it bi ftBn iif mft if ? 

<«) ft,'^ f«f) nm. (B) Bi> I 


.Br ^ BfBift it ft BftB mft IT 5«n> aft* «'!* *ifiK »ift iif affti bbubi | ? 

(15} fti, (Btj wurf,*' (1) B1(| I 


*ft-5^ ftaft Bri% 13Bft rriBB: ftllft Bt BBI IJBBf ft.Bl BBIW | ft BiBiBB ft iftiBIWff B( jtf 

(*) |f, (B} BiftB.V. {B} Btff t 

.BT fB BTift ft {ft IHft ft BMlfBB fifl Wlfl ftftft ft fB fttB ift Blftl «\ wllB fUPft frf ? 

(»} It,*" («l) «««. (B) B|> t 


ftrif Bftft B?, fit 5 B I 

{«> ffttBtvvBvifft ftBmrMlif,''(Br) vTftftBB. ft} bbih fin ft«m 11 jt f 

Rt flit «rft (lii} % III wft 

ft) 11^ '■ ''V 


y'^jr- pit- 


’L -'.-.'.V 







[ ? J 
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^ niipfm'T «> kitb fn^, ;fT ^ 3 jr ^ir: 

(“ 1 ?) Pi *m^ ?y ;T^ q ()ff) qrqftqff, (q) ;j?| olRfi if ,r ✓ 

wr fjnipr ipqV ^\zv q qrT %?r ir wm nrrin t, ?p % qrev liqif? it ? 
l*J ?'» (*r) qrqftq^T, {r) q?Trr^ 

*’fpq" vr aitirr I: 

{TJ (5TJ (p) , 

*Tq ir ^ nimt wrm ft wr 3 % qq lii % ffqq; %& s't ? 

?fi (fit) qf^fcTT, (q) q^y 

qf? qf*IT fqq qjlf pjtq ^T /f flV pTt qqS qftqfqq q p;¥, WT ! 

itj qq Hiqi^ ft 3fj!iff nqqy ft, (fif) ^u^ % '-•' (q) 5»f 5Ptq> iftT sftq qr^nr ? 

qil qt'it qif T*qT ft ft qq q:Hy.!pqy qiqtqrg q^T ?ypr-3^ & qsft 5q% ftqn: S |q sqft; ? 

(»■) - (iq) mq?, (q) qgT 1 

qV qinlf ^T[ q^r qqf qq q qqft 5 >fqlf qrq qfqgf fq% ^ ? 

Kf,'' (qr) niqq, (q) qjlf 1 

qirr p qfijq % mqq q| ftqift % ftq qeqt Tfft ft gq ^qt'f qV qft«t ftqq? q^ irjf 7 

(«) ft, (q) mqq,'^ (T) 't^t I 

TOr i|q qVff q'r q* qqrqr qq?? B> ft Tff qfrqft-qii^q q^r qiqq qi ? 

(q) BT,^ • ' f«) qvVqiqi, (q) qftt 1 

qrqfftT qT- qq ifti ^ qjs qr qjq q|qqr ft qt wr gq 'tq ft gqgft qiq gq ftft ? 

ft) Jif, • * ' (qr) q!#qrqy, (q) qgTr 1 

q»i qq qqqqt ftrq'f % q)q fqqr qtr wr qt qairf? qr q^feqI^ q:r qgqq ftft m arq t? ft% g> qt q?qi qijft jt ? 
ft) ft, (’q) qnqq, (q) afTf 1 

qqj p fqftq qvrt ft qqftq gqafl fqqfqq %x ^ft ft ? 
ft) ft, Ca) (q) qgl i 

ftq) giyrqqt qfsqr ft qqq gq siq: aqr ftiqqr qq^q qfxift ? > - > ;, 

ft) ’isq'Vf, ft) qfqfqqq, (q) ?ft qarqftqirtq qraim^.i’^ 

(Pff qq q'tqft gt ft qtq qqTqV f ft af qqqt qqrtS ftif qt qfV qq 7 f& ? 

ft) mn ft, ft) qrqq, (q) iRq qsllf 1 1 

qqr gqftt fiqt-Tqt fftr qqqt ^ ft gq qfr q^ sqfts qfTf |t, sK q aiTf) ftil qfrq9;qj quf ar^cT ft ? 

(at) «t, (q) qrqRqq, (a) q@ 1 ' 

qf 4 > qwr it W gq ftm qt ft sftx irft fp qft qitr ft ? 

ft)ft^ ft) ar*fy-awfr, , ft)q|f’^ 

auT 5ft «qt*atqt ftqfaft ft) tt? ftaq aqftft arf?f gft ft qft w ftf 

{«) It,'" 

qft qq ftaft afrq ft wft ft qft’: ftrt 

(*) |t. 

aqr ijiraft qw | ft 5«*T<t arfftaift 

ft) ft, 




It. 9'ftei Ir (N W ? 

(V) It,’' ?t) C**) "nR» 


V*. wt frrnfiwf t Wd «t|ir w »pf *nift mm "riHw nifdwit ^ «»«tt *t» ft» 



if) pr 

(«) fP-fP, 

(f) 

tPr 

vt. 

'‘ftwnft"TOtiOTit’ 





(t) fPr, 

(«) Mlf,*" 

(t) 

ftt 1 

VV 

Mr P4 M tiff (f^ni) P xtf (ftp tPt P tip t ’ 




{») P, 

{f) fWf, 

l«) 

tPi' 

VV 

fit? iNif t JtmlfiT {tf MT ft 

tM t trf ff? ttft p * 




(f) P, 

<«) «W, 

it) 

IP 1 


w, wspir itWf<(^» i « twrwdi wf n‘t faxItfTPi fiT»4 wir f»^ »«t«i ii>i4ik|1i 

{»tt) If,’' {«) «sifll**nft, (It) nip, 


vn. «fK * >n« 5»r WT nfrptt ? 

(t) 8t«T •Pi4 ffliirJt m'ln ^ «!pd pit f» P «w»« ♦*; \m) «siftw«, {«> a|[i 4iii »iwn \ ’ 

5«t Ml Wt ? I 

(9) tfK t «fit »il»frini fwrP. (mi «Wivf, (nf ittflhil s»ifnH tw fttjp i ; 

v», «ft ift 5 «r ffiit p Ml w% St If tftt ftritNi# tpt p ? I 

{df) fiiM p tP, («) *4t-MR, (d) fiwt) I 

v*!. smirtfltfWdlt wiTMtflf I4ftija*t»wilri<5*r MTfttp ? I 

(«) fit ttatP ift h nSt Piitt Ur p, («) P4f % Pn H. «irc«fP iiniv vAPvhI 

vnit p lih im v| CM «diit IP P« I p «!d tit I 

1 

vf. I 

(•) W «iw. C**) '«P» 

X*. wg?rpf«wiiTw lift %ww ftp 

(V) P. t«) WM,- (f) «Sp I I 

(f) p, («) tm, 

f'iif nffw ft fM ft 4% tiPw tPI ? ^ 

(1) rm wf (w) Bftftts, (tj INti Pw 

Pljnitifv#, 

%%. wr<prpiMai|ftp«Www4P»’ft|q[5ptPtf>wt w 

P.^ {«) fitf. (t) tpi 

H,v. MlflRfttl'IttifftplMi 

(1) fttlPwtTOlirp, («) iWlw, {tJ«hf4irtRtr#|« 

fX. MtftfrP-inpt«irtw#«fttttf%fiitPf t«T^ 

{*)P. C«)irtMwt. Wtpi'' 

XV tvfif{ppf«f(p4app,pin: 


t*. If 


If ft JWt HftlP tt« f» TO| I pt fit p, P ft! ft J 

<») fpptfffpiff <f) wfiiltft, ppffwpfpppfi^ 
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(») ^mvr I {¥ (<r) «>ff %ift^r m, (n) %^r(i irt 5[|!i% it v\^ «r«it t ? 

%t. '‘|;#''»t: 

(•) - (») ftw, (ff) & 11 

I* '■ W m *fPt*’ ir «Mt?f I Ift *’«qnm'’ m: 

WIW* (ir) ^firira. (ir) 3 «np % 1 

\%. fflt «jirwt«t itivmf wrft iftr’3»A irit if 5r^ft T??r ^ imr irer if ^ fv ^ Jiff !> ^naf? 

{»J |t,(w) 

t?, f|»|ii 'ftv fraks ^pc% strinmit fB! iftif j{i srr? «iT iwtjit ^ ^ ^rif ?ft wt ^rf?r ^511& ? 

{«} «f, (BiJ nm, (’i)'^'T8lf. 5^ *fT5Tr 1 1 


I i. Wi utm-ftm If ift »r; fp t fT fBt ar|^ gV 5^1^ <ft 5 r!i % t wrare^r ir ^fr 

(ilf 5« ifhr i'tffl) ftnas rflf itlr ? 

(•) Ift, {«) *rT«i«. ("i) >1?^ < "" 

IV. wt j»i iwiwi rA *rMt *»««! A «ft 5>rirt far? Pa wS fea an T^rrr wf?it ? 

(«) itnw, {>1)1^^' 

%%. w fa »<! wWf It Ir A ft Wft Pw-Kfwft K ir fSfir grrmr ar^t 1 
(f) |l, ff) fOT, (n) aA I 

\S. w ff irflr wjiti wtirtf «i arfVnatf uia »ftf aiik it irf fT ilr A t^fw af% Pa ^utr ana ^jPawt ait 

ft a w awntf %fttlrffrfr] ? 

tas) |t, (f) w»w. ("I) ' 

14. fax iftal aft fajit arnf ax wft A, Pat # am ff faai ffra: fftaf Paft airf awit ax? arx f«air A ? 
<f) |l, (•) fraa, <a) f^Tf 1 

!«, amfirAaftf %fTaririiritf»i[xfasrf tirarl'aTlfaarrfaTAfiirfi^araxraijrt ? 

(xt) ft.v' (f) arrff, (a) fA • 


II. 

««. 

w|. 

wf. 

•i- 

fV. 

«t. 

»%. 


E aftf w ftfff %ar ffft aixtif ? 

f} (f) ffMamr, (a) = 

r ff wmft tinr-faift if ^lir A at ffaar faa PaaK •fiPa A • ^ 

;») <lf*arrfTa»fiHrif, \ (f) fWimr. (a) aft1 

f mf «»P ff aPfT t f* fat itarx it W ff f <(ar iffta n fi'A at am atAf ? 

{w) «t. ' (*) (a)aA'- 

Hft%i«ffl%fxafrfAff?f’Afaffii fa% 

(f)fWifa. (a)a(ti- : 

nr n «w» (ItflA tff) % fff ff am arftii ? . v x;, ^ tsA- » 

(.)«*«. M-W™' (,)«»f»!(tf).fi..t(t>^^. 

r.f-S'SrUo*. «•»».'(») ’*»«■ <*> 

I . *"■ .' ij, 1^.''®'•£'.. ■ ■Si'S'!'';’ 


(n) ^Pa^aratf^airff ariffw^aii 
(x) ft * W ■ 

(a) fir fVx afta ftir 1 

> _k.' II 


■■ h' 'l * '- 

,_y\ ' .•'a’s j - 
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»«. 5*r V)st wnt flKiff 

(w) ^ T([n?f ITfff (»?) Sifstftw, (l|)“ fl*?: % klt> »|f 

f«ff«ff « ?T»ftiT I, J > 

»«, “sw:''frrw Rlarf : 

(IR) as^ft-iRKft, C^) W««, (ii)ll|Kn''‘ 

vie. mr wflr ^»r ft )tJ»^ t iftr f«<T% o'urfrr It -w f^rm fi> *mH | fii ifli* fW# mn m It ’ 

(«) l«r? « kt timt ii 1?^ Itr Kl « t* «tf («) «« kinf ft n nwi* m ?, 

ftwit ft ftf jftft >, 

"3^ ft qr m*is>ir rtH* ft ii «i ftii> I. wi j»ii ?'t «‘ft r* - 
{«) Ft, (<») ntn?. {nj )|/j r 

eH. ftffJJJ HW*J «t1» iJt'lV ^|i; b1> rt (r t :j ,|), T . ■ > .< 1 ( 

](»(!) ijir knf Fvi'i iwM /fwl (rr, ¥m‘» ft ftm n, {h}" lftfrf»i fy «h( t vrfit 

V wit nX H f ’ 

«;?(, ftfft i|ft ift**kj(t«T ft fTift firoifl ft wit IT <Ti ituTS nhRr awiit n-eni ’ 

(ft) fvrTfqt qftftft iftT -jsiftt kfti ft 1 ft) (q}‘ Wf5t *) i|ii(r <* 

twft ft, qt wtft ft . 

wr 5« flqft »■>«> ft F»r ftif ft fftft urn^/i Ff: j|it irrft T.t«} 4i 7k ft l-nr |*» W* *t ftift ^ ? 

(«) !t, l<i:) «MB, (q) mil r 

«v. qtaiftiift ft ijft ff «r ftq ft m vmr lEtk *' 

(*) flip ir^ ftwr % w ft, I ft) lift) » ftift ft, (wf H* «*ij Bjiqiq'i ft n ft t 

«X. Wi WUT fttfl ^miV nift ft wtfr etn *r» ft ft > 

(Fi) Ft. («> «t7f, (•) «ft i‘' 

K<. wr 5 «T iw#r jwit % Br»k fft^r P*ijt wiTr«c ttn ft: «r| ijft ’ 

{«) Ft/ {*<) »iw». (ft) Kilt I 

Bft. TO ftwi ft ft: If ft *< f»Fnf Oi4fqft ; 

(ftf) («t) «ft|fM»T. (q) Ttlfqn .?IF ftMft Tft B ItH 

qq. ftft f(ir firftnij ft ftjf ftjift ift *t¥fti sftft ?i ft: to 

*t qfW ft H) okfllft,- iqJ-JBi, |!kqjfi|ft(0%*1|*|»ftfqqiit > 

•It, *rtR fitf BW ftW . ft » ( ft fftqi »ift» lit, n’t <iti amT Iisft*‘| n» Ifjtft i( ft f« 

{«) til fftftft'l Fft *.ft Hint (Ift) ftf-Riftft, firi ft yna xtlifthft B|f) iftlE nt ‘ 

I*, t^ft W »ft% fftft itq ft ql'ftftft ft. fHti ftft flTO ftiftti ’;tJ; ’ 

(ft) ft«T ft lift kotfftftl I'? (mj ftkfifti. in/nflimti* ?? fti Ifqj am i 

«ftn ftisrtq' ft-v-ftt Bin', 

et ar» fttff iBfCftq-iiift *ft ft fl T> /!, q; not ftft 

{ft) jn«: tftfi ft -rei aift et.•/ {•() frkftwft. («) /j m »r« *tfT ft *it« riA ift ? 

tf, wr ^ir 3» aj?f ft Htni «Tf jjy *t «r«Tt ^ ft fTS(sft qqftl ft i|b *» nn I : 

(«) ff,' J {!») Bnw, (ft) ftilt i 

tt, #ir iflwft MB fftTf • at ftrf) 11 ftsift pf iftfiB ft ft afeai fift jt tdVr 

OTft lOT ftfftA'.fft d ? 

M («i) (ftjft/tc 

|Vf, Tfift Bift nM %■* TO ftq 7n «» ftuft ft;l{ Tuft fl irft jft ftt ft qft ? 

(*)^* |H <«)«<«, 

et. frit ftfti ijMiftffH ft|TO <t, eft TO I|ft; ^ 

(«) wiftHfftlft wHift, 



[ ] 


^07 


(^r) Am,(ir) frjlfi 

l«. s«i ’rti *«> 1*^ ; m. fliw, mx, tftSt, iftw SI f'^wr | aft ^ il« ^,5, ^ ? 

t*) (fl) tfhi Jf. (n) ftfTi: I 

t«. wt 1W fWBfHf trajt % ^rrft-inft ^ 
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